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Provide Essential Dependability 


These Nickel steel parts for air- 
craft engines meet the rigid re- 
quirements and specifications 


of the Army Air Forces. 


Turned out by the thousands by 
American Safety Razor Corpo- 


ration, they satisfy the engine 
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builders’ demands for high me- 
chanical properties, minimum 
rol Scolailelamohat-imal-tolMig-tohinil-iie 
close tolerances and thorough 


reliability in service. 


We invite consultation on the 
use of Nickel or Nickel alloys in 


your products or equipment. 
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brakes, springing . id chassis. A comprehensive analysis of the 
new Ford designs starts on page 582, Product Designs section 


Patent Incentives 


Without a constant flow of new ideas for improving present 
products and developing new ones, any company will soon find 
itself in a difficult competitive position. Hence the increasing 
ittention being given to incentive systems that will stimulate com 
pany employees to invent and submit their ideas to the company. 
he article beginning on page 577 describes a patent incentive 
system that has produced noteworthy results over several vears 
of operation. 


Resistance Wire Strain Gage Equipment 


[he instruments used in making static and dynamic measure 
ments with resistance wire strain gages are described by W. F. 
Gunning and E. G. Van Leeuwen, of the Douglas Aircraft 
Company, in their second article. Starting on page 608 the 
authors discuss the field of application and limitations of several 
specialized strain gage gpstruments. 


Flexible Shafting 


Design information necessary to apply flexible shafting is pre 
sented by William J. Perfield in an article starting on page 594 
rhe author gives results of laboratory tests and presents necessary 
information in graph form. A typical installation is described to 
illustrate the design considerations in a flexible shafting drive 


Multiple Layer Contacts 


Ihe difficulties of making satisfactory contacts for electrical 
switches, of minimizing sparking and extending contact life, are 
discussed in the article by H. H. Hausner on page 618, in which 
are also explained the advantages of the construction of contact 
points from a graded powder-metallurgical product 


U and V Packing Design 


Standard ways of using mechanical packings of the U and \ 
types are illustrated on pages 606 and 607. ‘These packings hold 
higher pressures than cup- and flange-type packings 


Special Hydraulic Circuits and Valves 


The first of two articles which will discuss special circuits 
and valves used in hydraulic systems starts on page 614. Howard 
Field, Jr. describes mechanical and pressure sequencing and the 
use of differential relief valves. Positional control problems and 
hvdraulic ratchets, to maintain position stability, are included 


Methods for Salvaging Castings 


Although faulty new castings have long been repaired in the 
foundry by welding and brazing, and often by impregnation with 
one of many compounds when the fault is only porosity, there 
have been no general standards for determining the a 


eptability 


of such repairs. As a result of a recent investigation proper use 
of these methods is given wider recognition. The article begin 
ning on page 602 describes most of the procedures briefly and 
indicates casting repairs that are acceptable. 


Fine Pitch Gears Inspection and Tolerances 


Fine pitch gears can be inspected by methods that are 
economical. With these methods, measurements can be made 
under conditions closely approaching those of operation. ‘To 
meet the requirements of the many different applications of fine 
pitch gears, ‘The American Gear Manufacturers Association pre 
sents, see page 598, the A.G.M.A. Standard 236.01 covering 
inspection and tolerances for gears of 20 diametral pitch and finer. 


Properties of 24S-T Aluminum Alloy Rivets 


Report of a series of tests designed to determine the mechanical 
properties of 24S-T aluminum alloy rivets by W. T. MacDonald 
and M. E. Tatman, engineering test laboratories, Consolidated 
Vultee Aircraft Corporation, see page 625. Four sizes of rivets 
with head upsets equal to 1 1/3 and 1 1/2 times rivet diameter 
were investigated. Test results are presented in tabular form. 


Modernization of Patent System 


Our patent system is basically the same as it was 100 years ago 
In a guest editorial, page 628, Col. H. A. ‘Toulmin, Jr., prominent 
Dayton patent attorney, suggests methods for modernizing both 
our patent system and our library of technical information. 


Welds in Magnesium 


Although all high-strength magnesium alloys can be gas welded 
successfully, investigations by Lockheed engineers covering all 
weld properties indicated that gas welds in Dow M or its equiva 
lent alloy AM3S have best corrosion resistance and are least 
likely to be hot short. In the article beginning on page 580, 
W. H. Jones of Lockheed discusses the results of their tests and 
the conclusions reached 


Flash-Butt Welds 


Closer observance of standards of design for flash-butt welds 


is necessary when highly stressed parts of alloy steels are joined 
by this method. Joint designs and welding procedures that give 
maximum consistent strengths and closest dimensional tolerances 
with automatic welders have been determined by comparatively 
recent investigations of leading users Their experiences as 
presented by J. J. Riley, Taylor-Winfield Corporation, beginning 
on page 621, conclude a two-part article. 


Areas and Centroids of Fillets 


l'abular data for use in computing volumes and weights of 
filleted corners. Data contributed by Louis Dodge, see pages 
647 and 648, Reference Book Sheets, gives areas and position 
of centroids of fillets of different radii 





OCTOBER HIGHLIGHTS 


Special Section: Magnesium. Summarizing wartime advancements 
n the forging, 
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forming and die casting of magnesium including 


esign techniques and _ typical 


ipplications 

Government Support for Science... A summary of Dr. Vanneva 
Bush’s report to the President of the United States on plans te 
stimulate research 


ind development of scientific talent 


Drawing and Print Control, by James |] (Thompson. Suggested 
procedures for handling, filing, indexing engineering drawings 


Evaluating ‘Test Data to Promote Pump Design, by Warren | 
Wilson. Principles of a method for analyzing test data that 


effects of all 
influence the performance of rotary positive displacement pumps 
ind motors 


graphically enumerates the design factors that 


Aircraft Electrical Systems, by Col. ‘T. B. Holliday. Describes 
problems of circumventing failures in aircraft electrical svstems 


Internal Wrenching Bolts, by L. J. Catlin. Describes the design 


ind advantages of using high strength internal wrenching bolts 
g 


Patent Development, by William K. Rieber. Procedure for 
inventors and small manufacturers in developing patents, function 
of a patent attorney, and patent department organization 
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PRODUCT ENGINEERS 
find this book useful! 


e Although this Tubing Data Book was designed primarily for engineers 
in the aviation field, product engineers and designers find that much 
of the material it contains on standard and special seamless steel tubing 
is directly applicable to their problems. If you do not already have a 


copy of this Tubing Data Book, write for one today. 
* 


Several new data sheets, including tubing column and hydraulic 
pressure charts, have just been issued. They are being mailed 


to all registered holders of the Aircraft Tubing Data Book, but 
copies will be sent on request. 


SUMMERILL TUBING COMPANY 


Affiliated with EDGAR T. WARD'S SONS CO ond COLUMBIA STEEL & SHAFTING CO. 


BRIDGEPORT »- MONTGOMERY COUNTY. PENNA. 
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“Your journal is especially suited-” 








INEERING SEPTEMBER, 1945 











)45 








The uses of 
REVERE 
WELDED STEEL 


TUBE 
are endless 
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Agricultural Irrigation Lines 
mplements ee 
. Air Compressors Ladde's 
A Air Conditioning Lamps > 
Equipment Laundry Machinery 
Aircraft Parts Lawn Mower Parts 


‘Automotive Parts | 


Ball Bearing Races 


Lubricating Systems 


Meter Parts 
Bearing Parts Motorcycles 
(tubular) Mufflers 
# Beauty Shop eS 
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Boilers Office Equipment 
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REVERE Welded Steel Tube can be had either in straight lengths, or 
partly or completely pre-fabricated. Our tube-working equipment is 
highly specialized, and customers frequently find that it effects 
appreciable savings in costs. 
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QUALITY! Revere Electric Welded Steel Tubes are structurally 
stable, uniform in temper, and of correct analysis. Since 
they are formed by welding steel strip, walls are absolutely 
uniform. The finish is controlled and particularly suitable 
for plating, lacquering, painting, other coating processes. 
Surface is excellent for sliding parts. Available in sizes up to 
i¥2" O.D. and in wall thicknesses to 3¢”, somewhat heavier 
walls can be supplied in certain diameters. Our Technical 
Advisory Service is at your command. Write the Revere 
Executive Offices 


REVERE 


COPPER AND BRASS INCORPORATED 


Founded by Paul Revere in 1801 
Executive Offices: 230 Park Avenue, New York 17, N. Y. 
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Getany 
speed instantly and main- 
tain it accurately with this 
Positive Infinitely Variable 
speed control unit. Cut- 
away view shows unique 
chain transmission—tooth- 
to-tooth contact—no belts 

no slip! Get Book 1874. 
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In a large gasoline engine manufac- 
turing plant, cylindrical grinding ma- 
chines are called upon to finish grind 
numerous parts of various diameters. 
Best results are obtained when the 
speed of the work bears the ideal re- 
lation to the speed of the grinding 
wheel. With cone pulley drive to the 
workhead, only approximate speeds 
could be obtained, so a Link-Belt 
P. I. V. gear speed variator was in- 
stalled on the grinding machine. This 
device permits infinite variation of 
the working speed, adjustments are 
made instantly while the machine is 


running, and when set, the adjusted 
speed remains constant, indefinitely. 

With speeds regulated to the frac- 
tion of a revolution per minute, total 
operating time is reduced, correct 
finish is assured, spoilage practically 
eliminated. 

The self-contained, all-metal, 


‘P. I. V. Gear is proving indispens- 


able in countless machines, where ac- 
curate control of speeds affects the 
final results. Book 1874 will explain 
how you can incorporate the P. I. V. 
to advantage in your designs. Send 
for it, today! 


LINK-BELT COMPANY 


Chicago 9, Indianapolis 6, Philadelphia 40, Atlanta, Dallas 1, Minneapolis 5, San Francisco 24, 
Los Angeles 33, Seattle 4, Toronto 8. Offices, Factory Branch Stores and Distributors in Principal Cities 
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Flight formation 
for 3,000 gallons of gas 


A typical example of B. F. Goodrich development in rubber 


HOSE 20 tanks, arranged just as 

they are in the plane, are what it 
takes to carry the fuel for a Liberator 
bomber. They hold enough gasoline 
to last the average car owner four or 
five years. Enemy bullets won't hurt 
them because they're the bullet-sealing 
fuel cells made by B. F. Goodrich and 
developed early in the war. 


But even though they sealed bullet 
holes they had the dangerous habit, at 
first, of springing leaks miles inside 
enemy territory. Metal parts of the 
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tanks—fill pipes, for example—tore 
loose from the soft rubber walls of 
the tanks under the constant vibration 
of the plane in flight. 

Some kind of stronger cement was 
needed to bond rubber to metal, and 
the government asked for one that 
would stand a 35-pound pull. B. F. 
Goodrich men worked on the problem, 
developed “Plastilock 102” that stands 
85 pounds. Since it has been used, 
service failures have dropped to almost 
nothing. 

The rubber cement you may use at 


1945 


home is only one of hundreds of ad- 
hesives B. F. Goodrich makes for hun- 
dreds of applications in industry. And 
adhesives are only one group of thou- 
sands of products this company makes. 
In every one of them development is 
going on constantly, so that the rubber 
product you used last year is probably 
better today and will be still better 
next year. The B.F.Goodrich Com- 
pany, Akron, Ohio. 


B.F. Goodrich 
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Another great step forward in the design All these add up to longer bearing life and 


of squirrel-cage motors of 15 horsepower and smoother motor operation through years of 
under (frames 326 and smaller) is being continuous service. For complete information, 
offered by Westinghouse. It’s the Prelubri- write for Bulletin B-3554 and Descriptive 
cated Ball Bearing. Bulletins 3100-CSP and 3100-1 to Westing- 

Instead of the periodical lubrication re- house Electric Corporation, P. O. Box, 868, 
quired by the bearings in conventional motors, Pittsburgh 30, Pennsylvania. J-21342 


the lubrication of these bearings can be for- 
gotten for five years or more, even when oper- 
ating 24 hours a day. The saving in time of TYPE CS 

maintenance crews is obvious, but there are MOTOR 
other important advantages, too: 







No overgreasing 

No “skipped” bearings 
No grease contamination 
No grease seepage 

No unreplaced pipe plugs 


WESTINGHOUSE SPECIAL FEATURES 


@ PRELUBRICATED SEALED BALL BEARINGS reduce lubrica- : a . a MOTOR 
tion maintenance . . . assure longer grease life .. . a Tr. = : 
eliminate extensive lubrication records. 


@ IMPROVED TUFFERNELL INSULATION. 
@ DYNAMICALLY BALANCED ROTOR. 
@ DIE-CAST ROTOR with over-size fan. 


OFFICES EVERY WHERE 


@ Westinghouse 


WESTINGHOUSE SQUIRREL-CAGE MOTORS 
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FABRICATED IN ALL USUAL FORMS 
1—SAND CASTINGS 

2—PERMANENT MOLD CASTINGS 

3—DIE CASTINGS 

4—ROLLED SHEET, PLATE, AND STRIP 


5—EXTRUSIONS: ROD, BAR, TUBING, AND 
SPECIAL SHAPES 


6—FORGING: PRESS AND HAMMER METHODS 


7—FORMED BY BENDING, DRAWING, PRESS 
ING, AND SPINNING 


JOINED BY ALL COMMON METHODS 
RIVETING 

GAS WELDING 

ARC WELDING 

SPOT WELDING 


FLASH WELDING 





DESIGN NOTES ON DIE CASTING (No. 3) 


The general considerations of good sand casting design also apply to good die casting | 
design, with the exception that thin sections are desirable and heavy sections should be 

avoided. Heavy sections can be avoided by the use of I-beam or rib construction, or it 
may be possible to core out a heavy section. 


Sharp corners and abrupt section changes result in stress concentration. These can be 
avoided by the use of generous fillets and by gradually blending thin sections into heavy 
sections. 


Draft on internal walls should not be less than 0.010 inch per inch on a side with as 
much more as will not interfere with the function of the part. Galling and warping will 
be reduced by so doing. Draft on external walls also contributes to good design. 


Undercuts decrease casting rates and interfere with clean-up. The extreme ease of 
machining of magnesium, however, often eliminates the need for undercuts. 


Inserts should be used where severe wear or bearing load is expected. Steel inserts are | 
preferred over other metals because there is less chance of alloying action and conse- 
quent contamination during scrap refining. 





Full details on fabricating magnesium in all forms will be furnished you on request. 


OOw'S LONG EXPERIENCE WITH MAGNESIUM 1S AVAILABLE TO YOU CONSULT WITH DOW 
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—and cut starting inertia 








Cutting dead weight is one of magnesium’s outstanding jobs—and 
that means more than simply reducing the over-all non-productive 
load in things that move. 











It means, for instance, reduction of starting inertia in all sorts of 
LEADING FABRICATOR FOR equipment with parts that frequently start and stop . . . high-speed 
29 YEARS rotating members .. . and parts with reciprocating movements at 
As the pioneer in structural magnesium, | high speeds. It means major reduction in wear and tear, in mainte- 
Dow is the logical and best source for nance and replacement of moving parts. Moreover, it means mate- 
ng technical data on all phases of its rial decrease in power consumption. 
be fabrication and application. The ex- Dowmetal Magnesium Alloys are particularly well adapted to many 
it tensive Dow engineering service .. . such applications. In addition to weight economy, they give you 
developed to assist you in your own __ Strength, toughness, machinability, corrosion resistance, and adapta- 
be product planning ... is backed by 29 bility to fabrication in all common forms. 
vy years’ experience. Simply contact the | When you design moving parts, look to magnesium—and cut starting 
nearest Dow office. inertia! 
as 
will rs 
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est. THE METAL OF MOTION m ‘" 
MAGNESIUM DIVISION, THE DOW CHEMICAL COMPANY, MIDLAND, MICHIGAN ke 
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THIRTEEN INDIVIDUAL PARTS, press-formed from 
U-S-S American Quality Strip (plus four coil springs also 
produced by American Steel & Wire Company), make up 
the finished cartridge clip. Pressed parts after tumbling 
hold to tolerances of .001 to .002”. 


—————— 
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American Quality Cold Rolled Strip- 





Converts handbag frame plant into country’s 
largest producer of 40mm. shell charger clips 





YPICAL of the process conversion by which Ameri- 

can civilian factories proved that they could out- 
produce any country in the world in making war muni- 
tions is this switch-over accomplished by the Frank J. 
Quigan Company, Inc., of Long Island. 

In 1941 this company was the country’s biggest maker 
of metal parts for ladies’ handbags. Late that year they 
decided to produce badly needed 40 mm. shell charger 
clips for the Bofors anti-aircraft cannon. 


As made at that time, this clip contained special screw 
machine parts. But Quigan had no screw machines of the 
type needed. The clip required the use of batteries of mill- 
ing machines. Quigan had several, but more were unavail- 
able. The body was a zinc casting. Zine was critical and 
Quigan possessed no casting facilities. 

Over a single week-end, their engineers and toolroom 
turned out a handmade sample of an all-steel charger clip, 
stamped from strip steel* that was not only stronger but 
50% lighter. That could be turned out at least 20 times 
faster. That cost 27 cents instead of $1.85 each. 

When War Department tests proved this clip the most 
durable in action, the most accurate in performance, the 
first contract for 2 million was awarded. Subsequently, 
shipments of the clip out of the Quigan plant reached a 
rate of more than a million a month, both for Army Mark 
[Il and Navy Mark IV Bofors ammunition. 


* * * 


* Millions of pounds of U-S-S American Cold Rolled Strip have 
been used in this clip. We believe it safe to say that the close 
tolerances of .001” required of the 13 stampings that make it 
up, and the high production speeds called for could only have 
been obtained by strip steel kept consistently uniform and 
whose physical and metallurgical properties have been rigidly 
maintained, in shipment after shipment. 


AMERICAN STEEL & WIRE COMPANY 
Cleveland, Chicago and New York 
Columbia Steel Company, San Francisco, Pacific Coast Distributors 


United States Steel Export Company, New York 


UNITED STATES STEEL 


Y \COLD ROLLED STRIP. 
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HANDBAG FRAMES THAT BAGGED ZEROS. In surmounting the 
many difficulties encountered and in developing this 40 mm. cartridge clip 
and the high speed manufactured processes that make it possible to meet, 
with stamped parts, tolerance levels usually required for machined parts, 
Quigan Company has done an outstanding job that has won warm com- 
mendation from both War Department and Navy officials. The things they 
have learned in this important war application will inevitably be reflected 
in their postwar civilian products. 


24 HOURS A DAY coils of U-S-S American Quality Cold Rolled Strip 
like these passed swiftly through presses ranging in capacity from 16- to 
300-tons, to be converted into hundreds of thousands of 40 mm. charger 
clips every week. Unfailing uniformity in the gage, size and physical 
properties of this superior strip steel is a potent factor in keeping produc- 
tion flowing on schedule. 
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Then he said to himeel, 


o Joy-No Strength’ 


IGH point in faith toward a losing technique was exhibited 
by “‘Herr Doktor’’ Ley... 


—leader of Hitler’s ‘‘Strength Through Joy’’ Youth Movement. 
Sitting between two GI’s who had frisked him of his cyanide vial, 
he unjoyfully maintained: 
‘‘Adolph Hitler was Germany’s greatest man.” 
Which proves him to be a crumby leader... 


—for any smart business man could have recognized a losing 
technique long before it was time for cyanide... 


—and would have taken recourse to a winning technique .. . 
—in which there is both strength and joy plus a chance to live. 


Think of the joy men get when a winning technique gives them 
leadership and success—such as... 
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LOOK, HERR DOKTOR, how to obtain 


» STRENGTH THROUGH WELDING 











Cmeuia qreciei, naluual recouxse 












WINNING TECHNIQUE 
Cut these shapes from %&” and %” mild steel plate. Jig up parts and weld. 











COMPETITIVE STRENGTH ...AND PHYSICAL STRENGTH 


Lower costs and improved products are obtainable A unit of uniform, flawless construction and highest 
through welded design. Of conventional construc- possible physical properties is obtainable with 
tion, this truck cab support cost $2.57 . . . weighed this ‘‘winning technique’’. This welded part, made 
18 lbs. Of welded steel, it costs only $1.12... from mild steel plate has the strength, rigidity and 
weighs 12 lbs. SAVES $1.45 EACH. durability of mild steel throughout. 


Lincoln Engineers will gladly help apply this winning technique to the 
solution of your problems of design and production. Machine Design 
Studies free on request. Ask for them on your business letterhead. 


THE LINCOLN ELECTRIC COMPANY - Dept.G-1, Cleveland 1, Ohio 
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X-Ray View 


OF ALLIS-CHALMERS’ NEW “MAGIC-GRIP” SHEAVE 





Fastest mounting and demounting sheave on the market, ne 
the new “Magic-Grip” costs you nothing extra. . 
























bushing collar. A handy wrench holes. As screws are turned, they 

— supplied with each sheave — is become levers . . . automatically 
the only tool needed to remove Allis- breaking tight grip of tapered split bush- 
Chalmers’ new“Magic-Grip” frommotor ing on sheave and shaft. Entire unit is 
or machine shaft quickly and easily. then ready for removal, 


1 Remove three capscrews from y Insert two capscrews in tapped 


Allis-Chalmers Texrope 


“MAGIC-GRIP” 











Proput 


Remove sheave from shaft. 

Requires no mallet, no prying, no 

bulging muscles. You just slide 

the sheave off ... smoothly, quickly. Jt 

costs nothing extra! Send for B6310. 
Allis-Chalmers, Milwaukee 1, Wis. 

A 1770 


SHEAVES 
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Low. damp, wet holes protect lives, but cause equipment 
to rust, corrode, and fall apart. Where there is no cover, rain, 
dew, and fog soak into equipment—until, even in direct sun- 
light, it doesn’t dry out for weeks. 

To protect the sensitive element from fungus growth and 
the rapid deterioration caused by these conditions, our engi- 
neers developed a unique, hermetically sealed enclosure for 
this 24-inch G-E panel instrument. Complete sealing, easy 
field servicing, accurate combat-proved element, and sturdy 
construction make this a superior instrument. It is designed to 
meet tentative Signal Corps Specification 71-3159, and is avail- 
able for direct-current (DW-61) or radio-frequency (DW-62) 
service. 

This new hermetic enclosure is another example of the way 
G-E measurement engineers have been, for nearly fifty years. 
overcoming difficulties in the design and application of pre- 
cision instruments. There are many other recent G-E accom- 
plishments, typical of which are the new | 14-inch instruments. 
the internal-pivot element, and new magnetic alloys. 

For more complete information on this hermetically sealed 
instrument, ask the nearest G-E office for Booklet GEA-4429, 
or write to General Electric Company, Schenectady 5, N. Y. 





HEADQUARTERS 
FOR ELECTRICAL 
MEASUREMENT 


Buy all the BONDS you can—and keep all you buy 
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Conditions 


Important 
Features 











Glass-to-metal Seals. Wacuum-tight joints are as- 
sured by fusing the thick, special window into a 
matched metal ring, and by fusing an insulating 
glass bead to a matched metal stud and metal 
eyelet. 


Steel Case. Thorough shielding against stray 
magnetic fields, and complete protection from all 
adverse atmospheres are assured by a strong, 
vacuum-tight steel case. 


Dehydrated. Moisture, the major cause of cor- 
rosion, is reduced to a minute quantity by a special 
dehydration process. 


Ease of Servicing. This hermetically sealed device 
can be easily serviced by removing the crimped- 
over metal ring and withdrawing the base, with the 
element attached, from the steel case. To reseal the 
instrument, only a new metal ring and a simple 
crimping tool are required. 


Internal-pivot Element. High resistance to shock, 
fast response, and compactness are inherent in 
the internal-pivot-element construction—a design 
which has had a fine record of performance through- 
out the war. 


Complete Line of Ratings 


D-c microammeters to kilovolt meters, as well as r-f thermo- 
couple-type and rectifier-type (a-c) instruments, are available. 
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BULLETIN! 


How to Take a 





Reconversion Inventory 


of Your V-Belt Drives 


3 As manufacturing equipment becomes more widely avail- 
able, and as you reconvert your production toward a peacetime 
basis, you may be faced with an unprecedented problem of 


inventory-taking. 


SF You may have to determine—more quickly than such a job 





has ever been done before—the EXACT CONDITION of every 





piece of existing equipment that you propose to use in peace- 





time production. 





@¥ Here are suggestions to speed your inventory of V-belt 
drives. The standards stated here will let you determine which 
of your belt sets: (1) are okay as is; (2) will shortly require re- 
placement; (3) need immediate replacement. You should be able 
to place sheaves in the same categories, or in a fourth: (4) are 


obsolete ... 


a common failing of sheaves, now that ‘“Magic- 


Grip"’ and Vari-Pitch Sheaves are becoming more readily avail- 
able. Or you may decide that entire drives belong in a fifth 


classification: (5) need re-engineering . . 


. either to correct mis- 


applications forced by wartime shortages, or to take advantage 
of new developments such as Allis-Chalmers’ Variable Speed 
Drives, with either Stationary or Motion Control. 


START YOUR INVENTORY 
WITH THE RECORDS 


Your records will reveal much that will 
be of value to you in appraising your 
present multiple V-belt drive equip- 
ment and in establishing its place in 
reconverted production. 

Purchase records should show which 
drives have required new belts too fre- 
quently. While there’s no overall rule 
to tell you how long a belt should last, 
it's safe to assume that whenever you 
spot a drive whose belts wear out much 
more rapidly than all the others, you’ ve 
found a place where a change will save 
you money. 

Maintenance records and machine 
operating records will reveal useful 
facts. Is a machine often down while 
belts are replaced? While sheaves are 
changed? Then there’s room for im- 


1$ 





provement. Check trouble spots first. 
You can spot these trouble spots if 
you'll start with the records. 


THEN CHECK 
DRIVE ENGINEERING 


V-belt wear will be excessive — too 
costly for competitive peace-time oper- 
ation — unless the drive is tailored to 
its particular power transmission job in 
the following respects: 
Diameters—Depending on the thick- 
ness of its section, every V-belt has an 
“easy arc’. Bend it more sharply 
(around a sheave of too small diam- 
eter) and the internal friction of ex- 
cess flexing will cook the life out in 
far too short a time, In general, mini- 
mum sheave diameters for belts of given 
section are as follows: A—3.0”; B— 
5.4”; C—9.0"; D—13.0"; E—21.6”. 
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Centers—The shorter the centers in 
a drive, the fewer feet of belt that can 
stretch—the lower the potential stretch 
to threaten slippage and crack-the-whip 
action. Thus proper engineering aims 
at short centers. (Short centers have the 
further advantage of saving valuable 
floor space... an important considera- 
tion in many factories.) In every re- 
application of V-belt drives for recon- 
verted production, remember... keep 
centers as short as possible. 


Number and size of belts — Each 
V-belt is rated for horsepower; sim- 
ple mathematics will tell you how 
many of what size you'll need for a 
given job. When reconverting, it’s wise 
to check this again ...the war has pro- 
duced many undesirable makeshifts. 
Remember, though, that number and 
size don’t tell the whole story—speed 
counts too. 


Belt speed—Just as a truck’s motor 
can pull a heavier load by traveling 
faster, so a set of V-belts can pull a 


. heavier load by traveling faster. In a 


truck, it’s a case of using a ““lower’’ gear. 
Ina V-belt drive, it’s the same. . . using 
larger sheaves which have a higher rate 
of rim travel, thus producing higher 
belt speed. See the V-belt manufac- 
turer's catalog for limits of speed rec- 
ommended for any given belt. 


Contact arcs—All horsepower ratings 
for V-belts are based on a 180 degree 
arc of contact with sheaves. However, 
this factor varies from one drive to the 
next—depending on its ratio and cen- 
ters—and must be carefully considered 
in re-engineering any drive. 


Tension—Each drive should be 
equipped with an effective tension ad- 
justment. Belts that are too loose will 
slip, rub on the groove walls, heat up, 
and have the life cooked out of them. 
And when the wave curve in a loose 
belt whips it sauter across the tension 
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ide of the drive—that belt grabs at the 
oad, may snap. So—in checking V- 
elt drives for reconverted production, 
t's important to see to it that each set 
f belts has proper tension, The easiest 
nd quickest rule-of-thumb test for 
proper tension is this: ““A slack V-belt 
ide 4 dead when you thump it with 
your hand; a properly taut V-belt has 


an alive springiness.” 


Alignment—Unless the shafts of the 
driving and driven sheaves are parallel, 
it’s impossible to put a// belts in the set 
at proper tension ... and all belts run 
at an angle, rubbing on the groove 
walls, heating themselves for an early 
death, In reconverting for a competitive 
production, check parallelism of shafts 
...and check too to see that sheave 
grooves are in line. Out-of-line sheaves 
also subject belts to needless rubbing 
on the groove walls. 


If any of your V-belt drives is not- 
ably weak in any of the above seven 
ports, consider re-enginering the drive. 


THEN INSPECT 
V-BELTS 


Your inventory of working V-belts will 
reveal far more than just their condi- 
tion; it will also show what should be 
done to correct existing conditions that 
promote V-belt wear—an important 
consideration in cost-conscious, com- 
petitive production. Check every belt 
in every set for the following tell-tale 
signs; note condition of belt, cause, 
and recommend cure. 


Checking these points is especially 
important if you're planning a contin- 
uous operation where belt breakage 
would be fatal. You can spot about-to- 
break belts by looking for: 


» SCUFFING — 

ji Cause: Bolts 
protruding inside 
the guard may do 








Yr. 


this. Such scuffing can exert enough 
“braking” to cause sudden snap and 


break belt, 


Cure: When placing guards or steel- 
work near drives, anticipate some sag 
... leave enough clearance. 


SLIP BURN — 

Cause: Belt too 
loose to pull its 
load. Belt stands 
still, rubbing on spinning driving 
sheave, heating and melting the rubber. 

Cure: Keep belt taut, and sheave 
grooves free of oil and grease. Check 
machine for overload. 








OIL-SWELLING 

Cause: Belt is 
is swelled and 
weakened by 
chemical action of oil. 

Cure: Provide splash guards, or use 
—— or Oil-Proof Texrope 
Belts. 





ABRASION — 

Cause: Abrasive 
dust wears theside- 
walls, narrowing 
belt width. Then belt slips, rides on 
bottom of groove. 


Cure: Provide dust guards, keep 
proper tension, 


CHECK BELT 


ENGINEERING 


Because Allis-Chalmers belt develop- 
ment during wartime followed the 
familiar pattern of many industrial 
achievements—moving swiftly and out- 
moding many previously-acceptable 
types—it is not wise tere to replace 
belts by blindly ordering the same 
kind used in the old installation. Belts 
have become specialized for better 
economy, safety and dependability. It 
is time now to take a look at qualities 
of the new belts, and to take advantage 
of the special properties they have been 
given through use of new synthetics in 
their manufacture. 


NOTE: THE MATCHED-SET PRINCIPLE 
—When one or two V-belts in a set are 
worn out or damaged, remember that the 
remaining V-belts have stretched beyond 
their original length, making it impossibie 
to put proper tension on an old set to 
which new belts have been added. Adding 
new belts is therefore likely to be false 
economy .. . the new belts will overwork, 
lasting for only a fraction of their normal 
life. Rather than throw good money after 
bad, always install a complete, scientifically- 
matched set, storing old belts to use as re- 
placements in other old sets. 


INSPECT 
SHEAVE WALLS 


For smoothness—What makes a V-belt 
grip the sheave? Not mere surface fric- 
tion, but the wedging action of the 
bending and expanding belt. So sheave 
grooves may be smooth... should be 
smooth, to minimize belt wear. Watch 
out for ridges or burrs in the groove 
walls; if they’re bad, re-groove or re- 
place the sheave. Increased belt life 
will soon pay the cost. 

For straightness—The sides of the 
V should be straight; if they're not, 
drive won't be truly efficient, belt life 
will be short. Some sheaves — mis- 











aligned or in hard usage — get 
“shoulder wear” in groove walls. Lay 
a straight-edge against the wall, look 
for a light gap. If you find hollows 
deeper than the thickness of a playing 
card, sheave needs truing. 


REPLACE? OR REGROOVE? 
You'll have to make this decision. Note 
this: where small, inexpensive stock 
size sheaves show need for re-truing of 
grooves, time and trouble can often be 
saved by scrapping them and replacing 
with new sheaves, It may pay out, 
however, to re-groove special or large- 
diameter sheaves, or to return them to 
the factory, where a nominal charge is 
made for this service. 
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Ask A-C for sample copies of this 
V-Belt Drive Inventory Check List. 


CENTRIFUGAL PUMPS, 
ELECTRIC MOTORS 
NEED INVENTORY TOO! 


All three of these common industrial 


units — V-belt drives, centrifugal 
pumps, and electric motors — are 
covered in Allis-Chalmers’ new Re- 


conversion Inventory Kit. No big 
package, this Kit is simply a set of 
Fact Sheets and Check Lists, with sug- 
gestions for Inventery procedure as 
outlined on these pages but in slightly 


more detail. A 1884 
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GET THESE 
FREE FORMS! 


For your supply of Reconversion 
Inventory Kits, covering V-belt 
drives, centrifugal pumps, and mo- 
tors, call your nearest Allis-Chalmers 
district office or distributor, or write 
Department 107, ALLIS-CHALMERS 
Mrc. Co., MILWAUKEE 1, WISs. 
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YOU GET CORROSION RESISTANCE 
PLUS 








LOWER UNIT COSTS. This aircraft fuel supply valve 


body was forged from Carpenter Stainless No. 8 (Type 303) 
forging bars. Our machine-turned billets, from which all 
Carpenter forging bars are rolled, provided freedom from 
injurious surface defects, reducing rejects to a minimum. 
The corrosion resistant properties of Stainless No. 8 
licked the danger of ‘valve sticking” from high octane gas. 


Se. % > i hag? 





| LONGER LIFE. | In spite of tremendous pressures and 


highly abrasive conditions in service—forged knuckle 
pins like this stay on the job longer because they are made 
from Carpenter Stainless. And note in the diagram that 
forging produced an even grain flow throughout, thus 
strengthening the thin sections at points AA and BB. 








eR AA SOMES E against corrosion to withstand the gh Ore ry. 
i) 


effects of repeated sterilization plus the required strength and hardness, 
made Stainless a natural choice for these forged surgical instruments. 
Clean, flawless Carpenter Stainless forging bars reduced rejects, in- 
creased output. 
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ECONOMICAL, TROUBLE-FREE 
FORGINGS WITH 


( arpenter STAINLESS 


If rejects run high when forging Stainless, it’s time to check 
all along the line. Many factors must be controlled right in 
the forge shop. But to eliminate trouble and secure best 
results you must be sure that your forging bars are sound, 
clean and free from injurious surface defects. Such forging 


bars assure easiest forging operations and lowest pro- 
duction costs. 


At Carpenter, Stainless Steels are made in a tool steel mill 
to tool steel quality standards. Stainless billets are disc- 
inspected to assure soundness and homogeneity—and are 
then machine-turned to remove all surface imperfec- 
tions. By this painstaking process we end up with Stainless 
bars that, lot after lot, assure economical, trouble-free forgings. 


You'll find your nearby Carpenter representative extremely 
helpful when it comes to finding ways and means of apply- 
ing Stainless to your postwar products. Back of him stands 
a company with years of practical experience in solving 
Stainless problems. Call him in today or write us at the mill. 


PUT THIS BOOK TO WORK! In addition to spe- 
cific Stainless forging information, our 98-page book 
‘Working Data for Carpenter Stainless Steels’’ shows 
you how to select and fabricate a wide variety of 
Stainless Steels. Be sure to get your copy! A note on 
your company letterhead, indicating your title is all 
that’s necessary. Write today! 





THE CARPENTER STEEL COMPANY « 117 W. Bern St., Reading, Pa. 











@ Strength and Rigidity 
@ Heat Resistance 

@ Weight Saving 

@ Freedom from Rust 
@ No Plating to Peel 

@ Ease of Assembly 


@ Longer Product Life 
@ Sales Appeal 


Carpenter STAINLESS STEELS 


BRANCHES AT Chicago, Cincinnati, Cl and, Detroit, Hartford, Indi 
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GLASS-CLOTH LAMINATES GUARD 
AGAINST ELECTRICAL BREAKDOWN 

















Sar ctete a Pata 
ee 


A new laminated insulation material, made of glass-fiber cloth with 
Cyanamid’s MELMAC* 402 laminating resin, is now being specified 
by the Navy Department Bureau of Ships because of its superiofity 
in fire and arc resistance, its non-inflammability, and its high impact 
strength. 

It is employed as an insulation material for all electrical equip- } 
ment, including power, lighting, interior communication, fire control, 
ordnance, radio, radar, and sonar applications for shipboard instal- 
lations. It is also specified for coil spacers, pole collars, slot wedges, 
and similar insulation in rotating electrical equipment. 

Have you an application where MELMAC glass-cloth laminates, 
with such an unusual combination of electrical and mechanical 
properties, will be of particular importance? Write to your laminator 


for further information. 





AMERICAN CYANAMID COMPANY ° PLASTICS DIVISION 


32A ROCKEFELLER PLAZA, NEW YORK 20,N. Y. 
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MELMAC glass-fiber laminated insulation 
is installed as panel or switchboard 
material for mounting fuses, instru- 
ments, and other electric equipment. 











Glass-cloth MELMAC resin laminates can also be 
molded into rods or tubes for use as sleeves or 
other electrical insulating products. 








Exposed to 60,000 volts for 3 minutes, this %” Sample of melamine glass-cloth panel board after 
laminated panelboard showed no carbon tracking exposure to resistor burning tests of 1000°F. for 
or other electrical deterioration. one hour. 


*Reg. U. S. Pat. Off. 


| In sheet form, lami- 
mates can be fabri- 
| cated in thicknesses 
from 1/32 to thick- 
nesses greater than 
2 in., for panel and 
switchboard material. 





anamtd Plastics: 


Beetle - Melmac - Melurac 


Laminac - Urac 








nN 


ws 


a? Mo 
nil: Adolf 


SEN 





Reduce Power Costs 
idl Increase Safety 
Reduce Maintenance 


Improve Appearance 




















WESTINGHOUSE SPEED REDUCERS 
MAKE COMPACT DRIVES 


Save time with Simplified Ordering . . . Sim- 
plified Installation . . . Simplified Maintenance 


For drives up to 1000 hp, the Westinghouse 
Speed Reducer—complete with Westinghouse 
motor—makes a high efficiency drive “package” 
which is “a natural” for reconversion. 

The advantages of speed reducers stem from 
two major features: (1) reduced losses, because 
power is transmitted through fully enclosed gears 
with shafts anti-friction bearing equipped; (2) 
longer life and reduced outage time... because 
maintenance seldom amounts to more than oil 
changes. 

Other reasons for the high efficiency of 
Westinghouse Speed Reducers are the precision 
manufacturing methods employed, such as: 

* BPT Heat-Treating of all gearing and shafts. Gears 


have greater load capacity, higher resistance to wear 
and shock. 


Single Helical Gears—cut by Hobbing Process for 
maximum accuracy...assure quiet operation and 
long life. 

Detailed Inspection Methods — Station-to-station 


check on parts during manufacture, and running test on 
each assembled unit before shipment. 


gre 


IN PAPER MILLS. For maximum efficiency and 
long, trouble-free service, these Tandem Drives 
for board calenders are individually mounted as 
complete units on structural bedplates. 
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IN CEMENT PLANTS. A Westinghouse Speed 
Reducer provides power at 145 rpm from a 100 hp, 
870 rpm motor. Complete Westinghouse Equip- 
ment here, assures undivided responsibility. 


On new drives, or modernization of old ones, 
consult Westinghouse. Complete engineering 
facilities...complete service after the installa- 
tion...plus the benefits of undivided responsi- 
bility, that’s what you get when you buy a drive 
from Westinghouse. Call your Westinghouse 
office, or write Westinghouse Electric Corpora- 


LN 
m tion, P. O. Box 868, Pittsburgh 30, Pennsylvania. 
a pS J-07232 


Westinghouse 
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IN STEEL MILLS. Type DH-18 Westinghouse 
Speed Reducer provides reliable power to a single- 
chain type drawbench from a 75 hp, 570 rpm motor. 
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Benefit these 6 ways: 


1. Minimum maintenance 
Higher drive efficiencies 


Maximum reliability 


S. 

3. 

4. Improved appearance 
5. Increased safety 

6. 


Designed and applied to AG.M.A. 
Standards 


Two typesof standard Westinghouse 
Speed Reducers—offer speed ratios 
from 2.82 to 70.5. The type SH 
single-reduction unit is available 
with 13 standard ratios, from 2.82 
to 9.5. The type DH double-reduc- 
tion unit is available with 15 stand- 
ard ratios, from 11.8 to 70.5, Special 
units are evailable for unusual con- 
ditions, 












In Dues Io [0 hp 


Here are 6 good reasons: 


1——HIGH EFFICIENCY 4—EASY ACCESSIBILI 


2——-MINIMUM NUMBER OF 5—-MOTOR AND GEAR! 
PARTS BUILT BY ONE 


3——-USE ALL STANDARD een 


TYPE WESTINGHOUSE 6——DESIGNED AND AP 
MOTORS TO A.G.M.A. STANDA 


A complete line of gearmotors is available for a wide 
range of applications. 


A typical double-reduction 
type gearmotor 
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Speed-up of 


operation Because 
Automatic 
operation Bocas’ 
Simplicity 


Because 


Close Control Bocuse 








Finger-touch Recase. 
control —_ 
Smooth 
control Because 


Taped 


What can YOU do better with the 


What the G-E amplidyne 
offers you = and why 


the amplidyne's high amplification 
—more than 10,000 to 1—permits 
the use of small, easy-to-operate 
control devices. 


the amplidyne is instant ive 
to signals impressed om its “control 
fields. 





the amplidyne's “forcing action” 
hastens acceleration and decelera- 
tion. 


multiple control fields make it pos- 
sible to combine several controlling 
functions in one unit. 


fewer and smaller control devices 
are used, and the amplidyne itself 
is a simple rotating unit. 


the amplidyne's response is fdét, and 
bunting is prevented. 


GENERAL @ ELECTRIC 





haying ¢ 


It is being used successfully on a wide 
variety of machines to— 


x 


ys 33) CONTROL SPEED 
ie : 


—accurately—over 
wide speed ranges 





& 
LIMIT LOADS \S 


% protect electric sys- ‘, vee’ 
yn 
\ 


tems and mechanical 
CONTROL TENSION 


equipment 
in winding, rolling, and 
drawing operations 





<<») 3 


POSITION 
PRECISELY 


on machine tools, ; 

hoists, steering mech- 

anisms aR: _~ 
Doesn’t this partial list of amplidyne func- 
tions suggest ways you could make your 
product more automatic or improve its per- 
formance? Our engineers would like to dis- 
cuss the possibilities with you in detail. 
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DO CIRCUIT PROBLEMS HAVE YOU PUZZLED? 


Then Thyrite, a non- 
linear resistance ma- 
' terial, may be the 

answer. On normal 

voltage, it passes very 

low current. As voltage 

rises, however, its re- 
sistance lowers, and voltage is limited to a low value. 
Thyrite’s resistance characteristic is stable, thereby 
affording long, reliable service. Widely used to limit 
voltage surges, stabilize rectifier-supplied circuits, 
control voltage-selective circuits, and as a potentiom- 
eter. Ask for Bulletin GEA-4138. 


DEMAGNETIZE TO SAVE WEAR 


Excessive heating and wearing 
of iron and steel tools and 
machined parts, caused by the 
adherence of magnetic chips, 
_ can be avoided with a G-E de- 
| magnetizer. The part is either 
passed directly through the de- 
magnetizer coil or placed in its 
center and withdrawn about two feet along its axis. For 
continuous operation, nonmetallic conveyor belts can 
be run through the coil. Available in 4-, 8-, and 12-inch 
sizes. Details are in Bulletin GEA-4369. 


NEW...HERMETICALLY SEALED 
INSTRUMENTS 


Another G-E ‘“‘first’ —hermeti- 
cally sealed, 24-inch instruments 
that can withstand the worst 
kind of tropical humidity, heat, 
and fungus growth. Each unit is sealed vacuum-tight, 
and filled with an inert gas to forestall corrosion. The 
internal-pivot design is used, making the instrument 
resistant to mechanical shock and fatigue vibration. 
Available in voltmeters, ammeters, milliammeters, and 





microammeters. 


Complete details in Bulletin GEA-4429. 


Buy all the BONDS you can—and keep all you buy 
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TIMELY HIGHLIGHTS 
ON G-E PRODUCTS 


.-. SIMPLE 
--» PRECISE 
.-- AUTOMATIC 








In the operation of a bag-cutoff machine, a paper 


slitter machine, or color printing press, an error of a 
few thousandths of an inch in register control can sky- 
rocket spoilage. G-E photoelectric “eyes’’ remove this 
risk by insuring precise, automatic register control in 
spite of changes in paper tension, web alignment, room 


temperature, or humidity. 


The system has few moving parts. The photo tube 
checks the position of a sheet edge or a printed line for 
slitting or longitudinal register, or a printed register mark 


for “cut-off” register. 


Whether it’s a roll of paper, strip steel, or cloth you 
want held unfailingly to a predetermined position, a 
G-E application engineer is ready with practical help 


and recommendations on the use of photoelectric relays. 


For more data on positioning control, ask for Bulletin 
GEA-3533. 











To GENERAL E 
Section C668.44 
Pr send me the followin 
GEA. 3599  pamelidyne 
GEA-4138 pr oroelectric Relays 
GEA-43969_0 yrite resistors 


emagneti 
GEA-4429—instrumenn 


LECTRIC COMPANy 
’ Schenectady 5,N.Y 






g bulletin(s), 
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During the past five years the plastics industry 
bas grown by leaps and bounds so that to- 
day you find plastics being used extensively 
throughout practically all fields of business. 
Because they are the most versatile, the phen- 


olics are the most widely used of all plastics. 
As specialists in the production of phenolics 
for the past quarter century, Durez makes the 
natural starting point for selecting the plastic 
that fits your job. 


Typical of thousands of progressive 
concerns is National Fabricated Pro- 
ducts—molders of the oetal radio tube 
sockets illustrated. This company is 
well known for many outstanding con- 
tributions to the communications field 
and, like so many of America’s manu- 
facturers, has found the unusual versa- 
tility of Durez phenolic molding com- 
pounds of unusual value in developing 
complex products. 


Octal Sockets 


For example, these octal sockets were 







How To Select the | 


molded from a high-dielectric Durez 
compound which provides a high-vol- 
tage breakdown safety factor as well 
as excellent tensile strength and low 
moisture absorption under humid op- 
erating conditions. 

Designed to use a minimum amount 
of chassis space, these octal sockets 
have self-aligning contacts which float 
in the molded Durez insulation and 
provide the necessary safeguards 
against fracture of the glass seal of the 
radio tube resulting from possible mis- 
alignment of tube pins. The exact tol- 
erances and superb quality of the fin- 
ished products attest the ingenious 
molding job done by National Fabri- 
cated Products and the versatility of 
the Durez phenolic molding compound 
used. 


Unusually Versatile Material 


Like the material used in molding these 
octal sockets, the more than 300 other 
Durez molding compounds possess 





PLASTICS THAT FIT THE JOB 


PHENOLIC “il 
hy 


Propt Cl 





many highly desirable inherent char- 
acteristics which make them extremely 
valuable to the imaginative design en 
gineer. Such properties as dielectric 
strength, excellent moldability, high 
est dimensional stability, and resistance 
to heat, moisture, and chemicals-—to 
mention a few—are common denom- 
inators of all Durez compounds 

make the logical starting point in the 
search for the plastic that fits your job. 


Expert Assistance Available 


The background of Durez technicians 
includes active participation in the 
successful development of many and 
varied products on a scope that is prac- 
tically all-embracing. 

The benefits which this experience and 
a wealth of proved product develop- 
ment data can provide are available to 
you and your custom molder towards 
helping select the plastic that fits your 
job. Durez Plastics & Chemicals, Inc., 
309 Walck Road, N. Tonawanda, N.Y. 
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AUTO-KLEAN disc -type. Forallfiuids 
except those containing highly abrasive 
solids. Viscosities from 30 to 50,000 Say- 
bolt Seconds. Sizes from 114” diam. x %” 
cartridges to massive motor-driven models. 
With variety of built-in types. 








FLO-KLEAN wire-wound. For fluids 
ontaining highly abrasive solids such as 
netal chips, abrasive wheel particles, sand, 
te. Low pressure drop — fluid moves in 
traight line, encountering only momen- 
iry restriction. Constructions to meet 
arying corrosive and erosive conditions. 


KEEP FLOW y) ON “GO” WITH 


CUNO 


| THE “FILTER-FINE” STRAINER 
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CLEANING THE FILTER 
WON'T STALL THE FLUID 


**Continuously-cleanable’’ is a big reason why both 


machine builders and production men prefer the Cuno filter 


Machine builders appreciate the compactness of the Cuno — possible because 
the continuously-cleanable feature means no duplex installation is required for 
full flow. The Cuno filter occupies no more space than the usual partial-flow type. 

Production men like the uninterrupted flow. Cleaning the filter is done while 
the filter is still working. Turning a handle (by hand or by motor) cleans the 
Auto-Klean; a motor-driven backwash system cleans the Flo-Klean. Nothing, in 
either case, to remove or renew. 

The Cuno catalog in SWEET’S tells where to use Auto-Klean, where to use 
Flo-Klean (the latter generally in cases where the fluid-borne particles are highly 
abrasive). Positive cleaning action is effective down to .0025” size . . . minimum 
pressure drop... permanent, all-metal filter elements in both cases. 


Apply direct to Cuno for complete catalog (use coupon) or for the recom- 


mendation of the Cuno engineering staff. 
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CUNO ENGINEERING CORPORATION 
309 South Vine Street, Meriden, Conn. 


Please send me a free copy of your new catalog. I am especially 
interested in the services checked. 
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{ |Bakery Machinery 
| |Balers 

| |Blowers 

| |Boiler Feed 

[ |}Coal Loaders 


{| |)Compressors 

{_]Controls 

| )Cooling Systems 

| }Crushers 

[ |Diesel Engines 

( |Dip Tank Systems 
Drilling Machines 


Others 
Name 
Company 
Address 





{ |Coating Machinery 
(| |Combustion Equipment 


|Air Actuated |Engines Paper Machinery 
Instruments { |Gear Hobbing Machines | |Pneumatic Devices 
|Air Tools |Grinders 


= 

| |Hobbing Machines 

[ JHoning Machines 

{ |Hydraulic Systems 

[ |Incubators 

{ |Instruments 

[ |Lathes 

{ \Lubricating Systems 

{ |Machine Tools 

[ |Meters 

[)Milling Machines 

[ JOil Burners 

[jOil Well Drilling 
Equipment 

[_JPaint Spray Systems 


Power Transmissions 
Presses 

\Printing Presses 
|Pumps 

JRadial Drills 
JRolling Mills 
|Scrap Balers 
|Spray Systems 
|Superchargers 
|Tapping Machines 
|Test Stands 
|Turbines 

|Turret Lathes 
Welding Machines 
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HEN a new, light weight shock 
absorber was developed for use 

on jeeps, Gabriel Company engi- 
neers were faced with the problem 
of finding something they weren't 
sure existed. The whole performance 
of the new device depended on a 
resilient sealing ring that had to last 
the life of the unit while soaked in 
hydraulic oil. No provision could be 
made for repairs or replacement. 
Obviously the ring had to be oil 
resistant—must not shrink or swell 
or change shape, or the oil would 
leak past. It had to stay resilient to 
maintain a perfect seal. It had to 
stand the heat developed by the pis- 
ton making 100 strokes per minute. 


It had to stand the abrasive action of 


that same motion against the piston 
wall. 


30 








HYCAR—the answer 
to a shocking problem 








The problem was to find a material for long-time, dependable perform- 
with that exact combination of prop- ance. Hycar Chemical Co., Akron 8, Ohio. 
erties. Many materials had one or 
more of these qualities. But Hycar CHECK THESE 
synthetic rubber was the only one SUPERIOR FEATURES OF HYCAR 
found to have exactly the right 1, EXTREME OIL RESISTANCE—insuring dimen- 
properties in the right combination. sional stability of parts. 

As «6 séede dheents éf the 2. HIGH TEMPERATURE RESISTANCE—up to 250° 

¥ ; ? 7 . F. dry heat; up to 300° F. hot oil. 
shock absorber seals have been made 3. ABRASION RESISTANCE—50% greater than 
from Hycar and are working perfect- natural rubber. 
ly on jeeps and other vehicles. SES CONS NSU omn @ cleveted 
" Li d q } " | me " temperatures. 

MOE OR TS COR Bt Tae fig are 5. LOW TEMPERATURE FLEXIBILITY—down to 
the important, basic properties of —65° F, 
Hycar that have dictated its use in 6. LIGHT WEIGHT—I5% to 25% lighter than 
| Ms d | itis tuadien many other synthetic rubbers. 
os Oasys Ge See 7. AGE RESISTANCE—exceptionally resistant to 
trial applications. Check these prop- checking or cracking from oxidation. 
erties against your requirements for 8. HARDNESS RANGE—compounds can be varied 
mechanical rubber roducts then pereeapessannilingungpesceringaaas 

‘ , 5 poe . 9. NON-ADHERENT TO METAL—compounds will 

ask your supplier to furnish you Hycar not adhere to metals even after prolonged con- 
parts for test in your own service. tact under pressure. (Metal adhesions can be 


readily obtained when desired.) 











You'll find that it’s wise to use Hycar 


Hycar 


Reg. U.S. Pat. OF. 


LARGEST PRIVATE PRODUCER OF BUTADIENE TYPE 
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“SUPERCHARGING” NIPPON’S SKIES 


BEFORE THE BOEING B-29s’ first mis- 
sion, engineers had to conquer the 
stratosphere enable the giant 
planes to fly at glacial altitudes for 
gruelling hours. The “secret weapon” 
that solved the problem is a turbo- 
supercharger. Its most important 
component parts are super-precision 
anti-friction bearings mounted in 
laminated plastic retainers. Made 
from BAKELITE laminating var- 
nishes, these retainers function at 
exceptionally high bearing speeds— 
ip to 30,000 r.p.m. They also operate 
at temperature extremes, ranging 
from 350 deg. F. to 60 deg. below 
LerTo. 

Laminated plastics based on 
BAKELITE resin varnishes give de- 
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TRADE-MARK 


SEPTEMBER, 


signers, product engineers, and in- 
dustry the advantages of dimension- 
al stability and of machineability to 
extremely close tolerances. Light in 
weight, high in dielectric strength, 
low in oil absorption, and exception- 
ally resistant to abrasion, laminated 







1945 


LAMINATING 


plastics in sheet, tube, and rod form, 
bring an outstanding combination 
of properties to such diversified 
products as gears, electrical coil 
forms, aircraft pulleys, fairleads, 
and propeller supports, telephone, 
radio and television equipment, hos- 
pital table tops, industrial helmets, 
and countless other products. 
Write Department 7 for book- 
let describing laminated plastics, 
made from BAKELITE laminating 


varnishes. ~ 
TRADE MARK 


BAKELITE CORPORATION 
Unit of 
Union Carbide and Carbon Corporation 
UCC 
30 East 42ND ST., NEw YorkK 17, N.Y. 


PLASTICS 














How UP-TO-DATE are you on ALUMINUM? 


A. A. R. APPROVED! Today 
Reynolds-designed aluminum box cars 
approved by the Association of Ameri- 
can Railroads, are in use by The Alton, 
the Rock Island, the Minn. and St. L. 


Battle-Tested R3O/ Makes Box Cars JOUGHER 


FEW ALUMINUM ALLOYS ever enjoved the instant, soar- bility; good corrosion-resistance in all tempers, together 
ing success of R301. with excellent spot-welding properties. 

Developed by Reynolds metallurgists . . . announced Where will it be used? R301 will be used wherever 
barely a year ago . . . today, it armor plates the Douglas there’s need for light, tough, corrosion-defying sheet and 
A-26 . . . cuts hundreds of pounds of dead weight from plate. See catalog in Sweet's or write for Catalog 100-A 
Superforts . . . and-—last, but certainly not least—lends . « -'Reynolds Aluminum. Its Important Role in To- 
its tough, rugged strength to box cars designed by morrow’s Products.” Special Bulletin 50-A, featuring 
Reynolds, and first to win the coveted Association of R301, also available. Reynolds engineers will gladly 
American Railroads approval. work with your engineers. Offices in principal cities. 

What is R301? Today's airplane armor plate, R301, Phone nearest ... or write Reynolds Metals Company, 
is tomorrow's great sheet and plate alloy. Combines a Aluminum Div., 2524 South Third Street, Louisville 1, 
typical tensile strength of 60,000 p.s.i.; superior worka- Kentucky. Consider Aluminum . . . Consult Reynolds. 


Keep your dollars fighting . . . Buy More War Bonds 
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Wim) You | 
mya Doc ? | 


O—THAT’S NOT a sick motor. 

Actually it’s a very healthy 

one. But that’s something we must 

know — through generous sample 

testing — before Allis-Chalmers 
motors can tackle jobs for you. 

Part of the “physical exam’”’ that 
motor at the left must pass is the 
heat run test. Bristling with ther- 
mometers, the motor runs at full 
load — and speed and temperature 
are recorded for every hour. 

Five or six hours can tell you a 
lot about a motor’s characteristics 
—hbut it takes more like five or six 
years to tell you its character. 

And it’s the test of time in which 
Allis-Chalmers motors have estab- 
lished that they are great motors. 
That's why you hear so many engi- 
meers say: “You can depend on 
Allis-Chalmers Motors!” 


If you could meet and talk with the 
men who build Allis-Chalmers mo- 
tors, you might be surprised to learn 
how keenly they are aware of the 
big personal stake they have in 
every motor they build for you. 

They know that factory tests to 
fully pre-determine how well a mo- 
tor is built just don’t exist; that 
there's still no substitute for respon- 
sible craftsmanship, 

And they know that when they 
build great motors for you they're 

THE “DOCTOR”— making friends—and that no com- 
McGarvey Eddieman of Allis- pany and its workers can have too 
Chalmers Norwood Works— many of them. ALLISs-CHALMERS, 
is taking a temperature read- MILWAUKEE 1, WIS. 
ing during the heat-run test. 

‘it’s just one precaution that 

helps Allis-Chaimers build : ope tan 
consistently great motors. VICTORY 


A 1726 


” DEPEND ON ALLIS-CHALMERS MOTORS 
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Make RADIOS 
Tick! 


“FLIGHT SQUADRON 5 PROCEED...” 


(Oe 


While a Navy radioman booms orders, life-or-death in- edges are sealed. The hairline air-gap inside is just enough 
structions to frontline fighters are going out from scores to permit vibration of the crystal — on an unvarying 
of other Army and Navy transmitters in the same area. frequency. 

The question is, “What prevents ‘crossed wires’ ?” There are many reasons why Armco Stainless is used 


for the electrodes. In salty atmosphere or in humid tropical 
areas these highly corrosion-resisting steels must be used. 

STAINLESS ELECTRODES . : Are : ; 

Rust or dirt inside the electrodes would garble vibrations 





halt all communication. 
The heart of it all is a tissue-thin quartz crystal that con- 


trols radio frequencies to pin-point accuracy. It vibrates OPTICAL DEAD-FLAT wi , 
—— ate ab " y ae ~—e tig 
inside the electrodes. In many transmitters and receivers — 
these electrodes are made of ARMCo Stainless Steels. Then, too, the steel must be smooth-surfaced and polished 
The rustless “housing” for the crystal is a marvel to what is known as optical dead-flat. Obviously, too, it 


precision. This electrode is 3 /4-inch square and less than must be non-maoenetic. 


1/16-inch thick. During fabrication an extremely shallow If this precision equipment suggests new uses for ARMCO 






flat depression is forced into the center of the electrode by Stainless Steels in your future products, get in touch with 
a circular punch which covers all but the four corners. us. We'll be clad to vive vou 
This leaves little “feet” on the corners, which are given an complete information. Just gtAINLEss 
optical grind—often until they are only .0002-inch high! address The American Roll- 
ing Mill Co., 2651 Curtis St., 
THEY WORK “FEET FIRST” Middletow n, Ohio. 
Export: The Armco International Corporation 
Next a crystal is placed hetween two ARMCO Stainless Steel 
electrodes, with the “feet” facing each other. Then the SPECIAL-PURPOSE SHEET STEELS 


THE AMERICAN ROLLING MILL COMPANY 
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PEED NUTS are truly the answer to an eng - 
3 neer’s prayers because they do more than 
just hold parts together! Their versatility 
makes it possible to “button-up”’ any assem- 
bly better and faster—eliminating costly de- 
sign compromises and secondary operations 
often necessary with ordinary fasteners. 






SPEED NUTS fasten with a firm spring tension grip 
that stops vibration loosening. Yet they are sufficiently 
resilient to prevent damage to porcelain, plastic or 





glass. Some SPEED NUTS are self-retaining, thus elimi- NOTHING LOCKS LIKE A SPEED NUT 
nating expensive welding, riveting or clinching. They 

compensate for a wider range of commercial toler- Only SPEED NUTS provide a COMPENSAT- 
ances or misalignment. Having no threads, they cannot ING thread lock and a SELF-ENERGIZING 
“freeze” to bolts or screws...a mighty important spring lock. As the screw is tightened the 
point in servicing or repairing your product. two arched prongs move inward to lock 


against the root of the screw thread. These 
free-acting prongs COMPENSATE for toler- 
ance variations. Compression of the arch in 
prongs and base creates a SELF-ENERGIZ- 
ING spring lock. These two forces combine 
_™ definitely prevent vibration loosening. 


Chances are, you'll be able to find the RIGHT fast- 
eners among more than 3000 shapes and sizes in the 
SPEED NUT line. If not, we can come up with new ones 
specially designed for your particular needs. In either 
case, SPEED NUTS will improve your post-war products 
and reduce your net assembly costs. Send in your 
fastening specifications for analysis ... TODAY! 


TINNERMAN PRODUCTS, INC., 2041 Fulton Road, Cleveland 13, Ohio 


In Canada: Wallace Barnes Ca., Lid., Hamilton, Ontario In England: Simmonds Aerocessories, Lid., London 
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TYPE “A” 


COMMON 
ASSEMBLY BIT SCREWDRIVER 


The result will show that CLUTCH HEAD Screws have exclusive features 
and advantages that out-mode all other screws on the market today... 
each a factor that contributes importantly to the lower final cost of 
assembly and servicing. 


FOR SPEED . . . Center Pivot entry into the wide roomy Clutch makes straight driving 
automatic and smooths out slow-down hesitation. 


FOR MORE SPEED . . . Driving engagement is all-square. Flat sides of bit contact 
straight walls of Clutch for effortless, therefore easier and faster, drive home. No 
ride-out as set up by tapered driving. No fatiguing end pressure to combat. No 
delay replacing reamed screws and chewed-up heads. ‘ 

TWO-WAY SAFETY . . . Automatic dead-center entry and positive torque drive 
(without ride-out) eliminates the slippage hazard . . . protection against injury to 
manpower and damage to materials. 


A NEW LOW IN TOOL COST . . . The rugged Type ‘‘A’’ Bit stands up through 
long ‘‘non-stop”’ spells, driving extra thousands of screws without interruption. 
Reconditioning to original efficiency requires only a 60-second application of the 
end surface to a grinding wheel. 


SAMPLE SCREWS AND BIT SENT ON REQUEST 


FOR BREAKING “‘BOTTLENECKS” , . FOR SIMPLIFIED FIELD SERVICE . . 


A reverse turn of the Type ‘‘A”’ This is the only modern screw 
Bit in the Clutch recess forms basically designed to operate 
the Lock-On, uniting screw and with an ordinary type screw- 
bit as a unit for easy one- driver. Witha Type “A” driver, 
handed reaching to hard-to- the Lock-On feature permits 
get-at spots. Lock-On is auto- the withdrawing of screws un- 
matically released by normal S damaged and held safely for 
driving of the screw. re-use. 


UNITED SCREW AND BOLT CORPORATION 
CHICAGO 38 CLEVELAND 2 NEW YORK 7 
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The small but sturdy 
G-E Switchette 
plays a mighty role in war 


@These little electric switches, which are 
found in some vitally important places on 
planes of many types, have an ever widening 
variety of industrial possibilities, too—as limit 
switches on machine tools, for built-in applica- 
tions on appliances, for controlling small motor 
drives, and for many other uses. Only 114 by % 
by )% inch over-all (excluding terminals), they 
fit applications where no larger switch could be 
used. Yet they are available in ratings up to 10 
amperes at 230 volts a-c (24 volts d-c)—and are 
mechanically sturdy enough for millions of 
operations. 

Despite their small size, these switches are 
lightning-fast in action, and have high re- 
sistance to physical shock. They meet govern- 
ment specifications covering resistance to corro- 
sion and vibration; operate successfully in 
ambient temperatures of 20% F to minus 70 F. 
Because of these and other tough characteristics, 
Switchettes are ideal for built-in industrial 
control equipment that has to “take it.” A 
double-break contact arrangement helps to 
solve many tricky circuit problems. 


To help with your important new designs 


More than 200 modifications of the Size 1 
Switchette have already been developed to meet 
special circuit requirements. In addition, we 


GENERAL @ ELECTRIC | 


Buy all the BONDS you can—and keep all you buy 


SEPTEMBER, 1945 









on a man’s job? 


Size 1 Switchette 
Dimensions: 114 by % by !2 inch 


have a variety of limit switches, pressure switch- 
es, transfer and selector switches, push-button 
stations, thermostats, and timers built around 
this small, reliable device. Perhaps some of 
these ready-made units will help you save time 
or lick a problem that involves limited space. 


Full details in our catalog 


Bulletin GEA-3818C gives dimensions and 
operating characteristics, and lists many typical 
modifications of the Size 1. If you don’t already 
have a copy, just fill in and mail the coupon. 
Our engineers will be glad to assist you in 
adapting Switchettes to your needs. 





SWITCHETTES 


a ae ee eee. ee 


GENERAL ELECTRIC COMPANY, SECTION 676-144 
SCHENECTADY 5, NEW YORK 


| Gentlemen: 


Please send me a copy of Bulletin GEA-3818C, which gives 


| details of your Size 1 Switchette. 


a am 
COMPANY. 


STATE... 








you can’t send a hoy 
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4 was doing different ‘fishing’ * 
last week ... for a metal. 

“Hauled in plenty of sugges- 
tions, too. Only none of ‘em 
would fit my job. 

“Most of ‘em had only half 
properties | needed. Some... Lad 
only one. Like Jim’s—all his meta] 
could offer was corrosion resi! 

ance. 

“But what good’s corrosion 
resistance if the metal can’t stand 
the load? And, what good -is 
strength if the metal corrodes 
away before next summer? 

“Sure. | needed corrosion re- 
sistance. But this job also called 
for a metal that was non-mag- 
netic and strong...tough.,. hard 
as a heat-treated alloy steel. 

“And, just to make the prob- 








ance” you plan. 


of properties. 





A multi-ton unit...or a pin-like fastening. yy 
Size imposes no limitations when you use > 


INCO Nickel Alloys to build in the “perform- 


Investigate these alloys whenever you 
need tough metals for tough jobs. Each offers — STRENGTH —> GOOD | GOOD 
a different (and hard-to-find) combination 


we'll mail more information. Or, send for 


“List B-100,” listing over 100 bulletins which MACHINABILITY>| GOOD 


© Nike A auioys 


MONEL* + “K’ MONEL* + “S” MONEL* - 
“KR” MONEL* - INCONEL* - “Z” NICKEL* 
Sheet... Strip... Rod... Tubing... Wire... Castings... Welding Rods (Gas & Electric) 


“R” MONEL* HEAT 


f/ 


lem a little more difficult . . . the 
metal had to be readily machin- 
able. 

“Then ... someone suggested 
the INCO Nickel Alloys. 

“That was the tip | needed! 

“All of them had Jim’‘s corro- 
sion resistance, plus strength, 
toughness, hardness and machin- 
ability. And each one also had 


_CORROSION 
RESISTANCE 





—TOUGHNESS—>| GOOD | GOOD 


certain specialized properties. 

“Knowing the properties | 
needed, it was easy to run down 
the list and choose the INCO 
Nickel Alloy that had exactly the 
combination of properties 
needed — heat-treatable ‘KR’ 
Monel. 

“It worked as though it'd been 
made especially for my job!” 


GOOD | GOOD 





Tell us the alloy that interests you, and — HARDNESS —>} GOOD | GOOD 











G00D| GOOD Tm FAIR flu B GOOD 














G00D GOOD | GOOD | Good | GoD 








explain the properties and applications of the rs 
INCO Nickel Alloys. The International Nickel  “NON-GALtING>) NO | NO | NO | NO NO | NO | NO 
Company, Inc.,67 Wall St., New York 5,N.Y. — eal GOOD | NO HIGH | NO | NO | 00D 





ELEC: ry} POOR | POOR 





POOR | POOR | POOR | GOOD | GO0D/ POOR 

















~ RESISTANCE | —> 600D GOOD 








NICKEL ~treataste>] NO | NO 





NON 
. S. Pat. Off — MAGNETIC > | NO NO 

















G00D | GOOD GOOD | GOOD 


NO NO 


NO | NO 
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DESIGN ADVANTAGES 


in overall size and capacity... 
eR a a ae ee, 
.-- BEARINGS: 
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1200 SERIES 5200 SERIES 6200 SERIES 


The design engineer who has a large selection ot 
bearings to choose from, each differing in over- 
all size and load-carrying capacity though fitting 
the same shaft, will find the task of designing 
greatly simplified. 

If the load is light he may select the narrow 
width of the medium series—gaining in economy 
of cost, weight and space. If loads are heavy 
and the permissible outside diameter is limited, 


there are the wide and duplex widths of this same 





























1300 SERIES 5300 SERIES 
series. If loads are heavy and axial space is not 
available, the narrow and wide widths of the 
medium series provide increased capacity by 
increasing the annulus size. 

These five combinations are available for 
most of the standard bearing bore sizes. All 
are manufactured from the same select ma- 
terials and with the same precision to provide 
quiet, care-free operation. Ask for our Hy-Load 


Bearing Bulletin. 


HYATT BEARINGS DIVISION - GENERAL MOTORS CORPORATION 


Harrison, New Jersey 2 Chicago ° 
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Pittsburgh . Oakland, California 


39 



















FOR BROADEST CORROSION COVERAGE 






WO “key” Lebanon alloys with their variants cover a high 
percentage of industry’s corrosion-resistant requirements. 
Circle () 23 meets general needs for castings not subjected to 
severe corrosive actions. Circle (} 22 provides a superior degree 
of resistance over a broader range of applications. 

important variants of these basic alloys are Circle (2) 22-XM and 
Circle () 22-M. Circle () 22-XM carries molybdenum which pro- 
vides additional protection against the actions of many chemicals. 
Circle (D 22-M carries selenium to facilitate machining (with some 
loss of corrosion resistance resulting). 

All four of these Lebanon alloy steels provide outstanding service 
over a wide range of applications. Lebanon will gladly furnish 
coupons for corrosion tests. For specific recommendations, forward 
service histories or arrange for a study by a Lebanon metallurgist 
or foundry engineer. 










This new bulletin combines data about Lebanon Circle 
22 and Circle (L) 23 (18-8 alloys) in a single, easy-to-use, 


L EBANON ST EEL FOUN DRY Nai LEBANON r PA. file-size folder. You can quickly compare the basic alloys 


In The Lebanon Valley and their variants, Write today for your copy. 





LEBANON CIRCLE (H 22 AND 23 





Lebanon NOMINAL ANALYSES SS NOMINAL PHYSICAL PROPERTIES 
— > SS + + oe ee i 
(L)22 0.07 Max. 1.25 0.75 19.50 9.00 75,000 36.000 50 185 
L)22-M 0.07 Max 125 0.75 19.50 9.00 Se. 0.25 80,000 40.000 ‘5 160 
L)22-XM 0.07 Max. 1.25 0.75 19.50 10.00 2.25 82.000 42.000 0 "0 
L)23 0.20 Max. 1.25 0.75 19.50 9.00 75.000 36.000 45 140 








a Castings 
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MOTOR EXCHANGE PLAN PROVIDES 


REPLACEMENT SERVICE IN 
24 HOURS OR LESS 


ANYWHERE IN THE UNITED STATES 


Westinghouse Motor Exchange points in 
all principal cities can service most Westing- 
house small motors of standard sizes in 24 
hours, or less, anywhere in the United States. 
This service gives the appliance user an effi- 
cient, factory-rebuilt replacement motor in 
exchange for his old motor at a low, flat cost. 
Your nearest Westinghouse office will give 
you full details. Ask for bulletin B-3336. 
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ASK A WESTINGHOUSE APPLICATION ENGINEER 
HOW IT WILL BEHAVE ON YOUR MACHINE 


Some design plans are foolers when it comes to 
motor application problems. What may seem per- 
fectly logical in your planning stages may turn out to 
be a headache later. So, now is the time to double 
check your motor drive. Later, it may prove costly 
. +. May necessitate a specially-engineered motor. 

Westinghouse standard small motors have been 
proved in thousands of applications. Numerous 
specialized designs have been developed to meet 
the requirements of particular applications. These 
standardized designs offer additional advantages in 
lower costs, speedier deliveries, reduced inventories 
and simplified servicing. 

Westinghouse application engineers are ready to 
help you with your motor problems. Call your nearest 
Westinghouse office or write Westinghouse Electric 
Corporation, Lima, Ohio. J-03229 























*Reg. U.S. Pat. Off. for 


5000 Designs for Millions of 
CONTACTS and CONTACT ASSEMBLIES 












22 vears. 


URING the past 


9000 designs for electrical contacts and contact assemblies. Meanwhile 


Mallory engineers have created more than 
Mallory metallurgists have provided improved contact materials . . . special 
alloys such as Elkonite* and Elkonium* as well as combinations of silver, 


tungsten, platinum and other metals. 


Mallory has also developed many special alloys for contact backings and 
such supporting members as springs, arms, studs and brackets. Modern pro- 
duction equipment enables skilled Mallory workers to torch braze, furnace 
braze, induction braze, resistance braze, silver solder, spot weld, projection 


weld, flash weld, spin, rivet or stake contacts to supporting members. 


contact and contact 
. Mallory has been able 


to meet the most exacting requirements for millions of contacts and contact 


Having available this wealth of design data... of 
assembly materials . . . and of production facilities . . 
assemblies. Manufacturers of relays, industrial controls, business machines, 
home appliances, circuit breakers and a wide variety of electrical and elec- 


tronic equipment have learned to rely on Mallory as Contact Headquarters. 


Consult Mallory contact engineers while your product is being designed... 
before fmal blueprints are made. Often a complete contact assembly from 


Mallory will save you engineering time and production costs. 


P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA . 


electric contacting elements, 
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P.R. MALLORY & CO. Inc. 
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This precision protractor 


Pe 





CHECKS TOLERANCES TO ‘% 


AND IT’S 
MOLDED OF 


PERFECT ALIGNMENT of blade pitch in war- 
plane propellers is necessary to prevent 
excessive vibration. The aligning device—the 
complex precision instrument shown above— 
consists chiefly of Lumarith* X (high acetyl 
cellulose acetate), selected after exhaustive 
tests for its molding accuracy, dimensional 
stability and toughness. 


There are 8 plastics parts including base, 
cogwheel, vernier, handle, bracket, bearings 
and pivot. This protractor must function to ¥2° 
and must be efficient within a temperature 
cycle of —58° to +-158° F., a real tribute to the 
skill of die-maker and molder. 


This kind of performance explains why 
Lumarith plastics are such favorites with fabri- 
cators. The wide range and scope of formula- 
tions not only assure materials individualized 
to the exact characteristics desired for end use, 
but also for precise dimensional control in 
molding and machining. 


What are your war production problems in 
plastics? Consult the Sales Development De- 
partment of Celanese Plastics Corporation, a 
division of Celanese Corporation of America, 
180 Madison Avenue, New York 16, N.Y. 


. U.S. Pat. Off. 
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Dropped 60 feet to a concrete floor this Lumarith Mpsopeller 
protractor was still workable although the metal frame had 
broken. Note that calibratians are molded in, not cut. > ‘ 

Molded by Gruver Mfg. Co., Chicago, \/!. 











Strip act 
that keeps ‘em cool! 






l a ship’s boiler tubes, scale or 
sediment is constantly forming— 
preventing proper transfer of heat 
by acting as insulation between the 
water and the metal. Result—exces- 
sive heat builds up in walls of the 


tubes, and costly burnouts may occur. 















To keep marine boiler tubes from 


becoming overheated, deposits must tempered to exactly the right hardness. 

ye reguli stripped f ' . ; ji 

be regularly stripped from the tube Small wonder that manufacturers \ el 

walls. Long-ha 2 »xible s ; : ‘ : 4 
all ng-handled flexible tools of tube cleaning equipment—like ‘| = ) 

~ 29 wi Ww A Ss BS > BUSS ) ° : . rT | \ 

er ed th wire brushes are used t« scores of other industries—turn to / \ 


remove this sediment before it accu- \ 


} 





cee: Worcester Wire Works for the pre- ‘=| WORCESTER =) 
mulates sufficiently to cause damage. . : — . ; & < 
‘ cisely correct wire for the job. For more =\ WIRE WORKS (= 
, = ‘ - = 
Wire for these brushes must meet than thirty years, all the skill and oi . S 
unusually rigid specifications: If wire facilities of Worcester Wire Works ine” 
is too soft, it may fail to remove the have been devoted to the develop- 
deposits and will wear out too quick- ment of new wire for new purposes BUY AND KEEP 
ly. Ifitis too bard it may severely score —and the drawing of wire to meet WAR BONDS 
the tube walls. It must be precision virtually every kind of specification. AND STAMPS 
ETE ma = 
Divisions of National-Standard Company 
WORCESTER WIRE WORKS NATIONAL-STANDARD CO. THE ATHENIA STEEL CO. WAGNER LITHO MACHINERY CO. 
Worcester, Mass. Niles, Mich Clifton, N. J. Hoboken, N. J 
¥ TIRE WIRE, FABRICATED COLD ROLLED, HIGH CARBON LITHOGRAPHING AND SPECIAL 
ROUND STEEL WIRE, SMALL SIZES BRAIDS AND TAPE SPRING STEEL MACHINERY 
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... on heavy 155 mm. Shells 
operation, a wide groove for insertion of the rotating b j try fT), f'iA® 
band is turned near base of the shell. Chucking and y comp ete yi TAG g4 % 


gaging time is only 7.2 seconds... overall time includ- 


ing machining and unloading averages 1.2 minutes. HYDRAULIC INSTALLATION 


HOW THE HYDRAULIC SYSTEM OPERATES.. 





























@ Production of 155 mm. 
projectiles is greatly speeded by Logan hydraulic 


equipment on Sparks semi-automatic lathes. In this 


%. Shells move down the roller conveyor to a point in 
front of the lathe headstock. Here a Logan hydraulic 
cylinder at the rear of the machine operates an ele- 
vating mechanism which raises the heavy projectile 
for insertion into the collet-type chuck, eliminating 


operator fatigue. At the same time, this cylinder 





lowers a stop gage into position, thus assuring preci- 





sion longitudinal location of the shell in the chuck. 


Standard LOGAN Equipment - 
for COMPLETE HYDRAULIC SYSTEMS 


The chuck is operated by a Logan rotating type 





hydraulic cylinder mounted on the lathe spindle. 
Logan Hydraulic Operated Chucks — Available in 2 and 3 
jaw universal and combination types, 4 jaw duplex type, two-in-one 
riage activates the tool slide, feeding the cutting tool dual purpose type, compensating finger type, collet type, etc 


directly into the work. Logan steel Collet Grip Tube Logan Rotating Hydraulic Cylinders—For mounting on 
: rotating machine tool spindles. 


Another Logan hydraulic cylinder on the lathe car- 


Fittings are used throughout to provide leak-proof, Rotocast Stationary Hydraulic Cylinders— Watch for an- 


vibration-proot connections. nouncement of complete new line with exclusive features and 


LOGAN CYLINDERS AND POWER OPERATED Logan engineering developments. 
CHUCKS INCREASE PRODUCTION WITH 
ACCURACY AND ECONOMY... 


Y our hydraulic chucking applications and power move- 


Logan Hydraulic Valves—A complete range of types and 
sizes for hand, foot, electric solenoid, cam, pilot and latch 
operated control. 

Logan Hydraulic Power Units— Self-contained units ready 
for connection to your hydraulic circuit. 

Collet Grip Tube Fittings — Steel fittings for permanent, leak 
proof, vibration-proof tube connections. Grip tube without 
digging ...no threading, soldering or welding. 


ments of all kinds can be handled faster, more ac- 


curately and more economically with standard Logan 





hydraulic equipment... available in a range of types 
and sizes to make up complete hydraulic systems. 
Logan engineers will assist you 
in your design and manufactur- . 
ing problems. No obligation. ee pe SAVES 


wTime 
wtrrort 
® MOTION 


Write for FREE Literature 


Ask tor literature on Logan power 





operated chucks; hydraulic cylinders, 912 CENTER AVE 


valves and power units; and Collet eley- phy ae) ae MACHINE CO. INC. LOGANSPORT 


Grip tube fittings. INDIANA 
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ie a ship’s boiler tubes, scale or 


sediment is constantly forming— 





preventing proper transfer of heat 
by acting as insulation between the 
water and the metal. Result—exces- 
sive heat builds up in walls of the 


tubes, and costly burnouts may occur. 


To keep marine boiler tubes from 
becoming overheated, deposits must 
be regularly stripped from the tube 
walls. Long-handled flexible tools 
equipped with wire brushes are used to 
remove this sediment before it accu- 


mulates sufficiently to cause damage. 


Wire for these brushes must meet 
unusually rigid specifications: If wire 
is too soft, it may fail to remove the 
deposits and will wear out too quick- 
ly. If itis too bard it may severely score 


the tube walls. It must be precision 


WORCESTER WIRE WORKS 


Worcester, Mass. 





ROUND STEEL WIRE, SMALL SIZES 
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Strip act 
that keeps ‘em cool! 















tempered to exactly the right hardness. 


manufacturers 


equipment—like j — } 
to ch \ 


scores of other industries—turn 


Small wonder that 


of tube cleaning 


Worcester Wire Works for the pre- 


=| WORCESTER |:| 
=\ WIRE WORKS 


cisely correct wire for the job. For more 
than thirty years, all the skill and 
of Worcester Wire Works 


have been devoted to the develop- 


facilities 





BUY AND KEEP 
WAR BONDS 
AND STAMPS 


ment of new wire for new purposes 
—and the drawing of wire to meet 


virtually every kind of specification. 


Divisions of National-Standard Company 


NATIONAL-STANDARD CO. 
Niles, Mich 

° TIRE WIRE, FABRICATED 

BRAIDS AND TAPE 


THE ATHENIA STEEL CO. 
Clifton, N. J. 

COLD ROLLED, HIGH CARBON 
SPRING STEEL 
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WAGNER LITHO MACHINERY CO. 
Hoboken, N. J 
LITHOGRAPHING AND SPECIAL 
MACHINERY 
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@ Production of 155 mm. 
projectiles is greatly speeded by Logan hydraulic 
equipment on Sparks semi-automatic lathes. In this 
operation, a wide groove for insertion of the rotating 
band is turned near base of the shell. Chucking and 
gaging time is only 7.2 seconds. .. overall time includ- 


ing machining and unloading averages 1.2 minutes. 


HOW THE HYDRAULIC SYSTEM OPERATES... 


Shells move down the roller conveyor to a point in 
front of the lathe headstock. Here a Logan hydraulic 
cylinder at the rear of the machine operates an ele- 
vating mechanism which raises the heavy projectile 
for insertion into the collet-type chuck, eliminating 
operator fatigue. At the same time, this cylinder 
lowers a stop gage into position, thus assuring preci- 
sion longitudinal location of the shell in the chuck. 

The chuck is operated by a Logan rotating type 
hydraulic cylinder mounted on the lathe spindle. 
Another Logan hydraulic cylinder on the lathe car- 
riage activates the tool slide, feeding the cutting tool 
directly into the work. Logan steel Collet Grip Tube 
Fittings are used throughout to provide leak-proof, 


vibration-proof connections. 


LOGAN CYLINDERS AND POWER OPERATED 
CHUCKS INCREASE PRODUCTION WITH 
ACCURACY AND ECONOMY... 


Your hydraulic chucking applications and power move- 
ments of all kinds can be handled faster, more ac- 
curately and more economically with standard Logan 
hydraulic equipment... available in a range of types 
and sizes to make up complete hydraulic systems. 
Logan engineers will assist you 
in your design and manufactur- 


ing problems. No obligation. 


valves and power units; and 
Grip tube fittings. 








Write for FREE Literature 


Ask tor literature on Logan power 


operated chucks; hydraulic cylinders, 


LOGANSPORT MACHINE CO. INC. HRgeietS 
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... on heavy 155 mm. Shells 
by complete “7 OGAN’ 


HYDRAULIC INSTALLATION 





Standard LOGAN Equipment 
for COMPLETE HYDRAULIC SYSTEMS 


Logan Hydraulic Operated Chucks — Available in 2 and 3 


jaw universal and combination types, 4 jaw duplex type, two-in-one 


dual purpose type, compensating finger type, collet type, etc 
Logan Rotating Hydraulic Cylinders—For mounting on 
rotating machine tool spindles. 

Rotocast Stationary Hydraulic Cylinders— Watch for an 
nouncement of complete new line with exclusive features and 
Logan engineering developments. 

Logan Hydraulic Valves—A complete range of types and 
sizes for hand, foot, electric solenoid, cam, pilot and latch 
operated control. 

Logan Hydraulic Power Units — Self-contained units ready 
for connection to your hydraulic circuit. 

Collet Grip Tube Fittings— Steel fittings for permanent, leak 
proot, vibration-proot tube connections. Grip tube without 
digging... no threading, soldering or welding. 
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912 CENTER AVE 


INDIANA 
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BURRS NO LONGER SNAG! NO ASSEMBLY LAG! 


Before Phillips Recessed Head Screws were used for trim . With Phillips Screws, burr-trouble ended, and savings 
and seat assembly in this motor bus, burrs on slotted . began—as much as 40% in assembly time and labor, 
screws snagged passengers’ clothing, caused many nuis- ‘i because power driving became practical. Also saved was 
ance complaints. In spite of extra time for slow hand the time formerly wasted disassembling, refinishing, and 
driving, and smoothing heads, some burrs got by. s reassembling parts scarred by driver skids. 





PLANS GET 0.K. TAG! : APPROVALS "IN THE BAG”! 


Because Phillips Recessed Head Screws take heavier driv- rs Burr-free Phillips Screws are not only kind to clothing... 
ing pressures without danger of burring, driver skids, or the Recessed Head on exposed surfaces looks better, 
slant driving, fastenings are stronger, more rigid than with blends with the practical smartness of modern design. 
slotted screws. Designers are freed of slotted head handi- ° Give your product this cost-trimming, customer pleasing 
caps, can often reduce number of screws needed. . sales appeal! 


Its Phillipa --- the engineered recess! 


In the Phillips Recess, mechanical principles are so correctly applied 
that every angle, plane, and dimension contributes fully to screw-driving 
efficiency. 


. It’s the exact pitch of the angles that eliminates driver skids. 

. It’s the engineered design of the 16 planes that makes it easy to apply 
full turning power — without reaming. 

. It’s the “just-right” depth of recess that enables Phillips Screw Heads 
to take heaviest driving pressures. 

With such precise engineering, is it any wonder that Phillips Screws 
speed driving as much as 50% —cut costs correspondingly? 

To give workers a chance to do their best, give them faster, easier- 
driving Phillips Recessed Head Screws. Plan Phillips Screws into your 
product now. 


PHILLIPS *%:7 SCREWS 


SD SCREWS ¢ MACHINE one e SELF-TAPPING SCREWS e¢ STOVE BOL 


eeeeeee er ee ee ee ee ee eee @ 6 6Made in all sizes, types and head styles © © © © © © © @ 





American Screw Co., Providence, R. |. The H. M. Harper Co., Chicago, I. Pheoll Manufacturing Co., Chicago, II! 
Atlantic Serew Works, Hartford, Conn. International Serew Co., Detroit, Mich. Reading Screw Co., Norristown, Pa 
The Bristol Co., Waterbury, Conn. The Lamson & Sessions Co., Cleveland, Ohio Russell Burdsall & Ward Bolt & Nut Co., Port Chester, N.Y. 
Central Screw Co., Chicago, III. Manufacturers Screw Products, Chicago, I1! Scovill Manufacturing Co., Waterville, Conn 
R Chandler Products Corp., Cleveland, Ohio Milford Rivet and Machine Co., Milford, Conn. Shakeproof Inc., Chicago, II 
Continental Screw Co., New Bedford, Mass. The National Screw & Mfg. Co., Cleveland, Ohio The Southington Hardware Mfg. Co., Southington. Conn. 
The Corbin Screw Corp., New Britain, Conn. New England Screw Co., Keene, N. H The Steel Company of Canada Ltd., Hamilton, Canada 
General Screw Mfg. Co., Chicago, III. Parker-Kalon Corp., New York, N. Y Wolverine Bolt Co., Detroit, Mich. 
Pawtucket Screw Co., Pawtucket, R. 1. 
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THYRATRON WL-678 
Grid Controlled Mercury Vapor Rectifier 
























Seneral Characteristics 55° C Max. Thg | 50° C Max. Thg 
iment Voltage 5.0 Volts 5.0 Volts 
Filament Current... .. : 7.5 Amperes 7.5 Amperes 

Filament Heating Time (Sieben) 1 Minute 1 Minute 
pical Control Bias at Rated Voltage —50 Volts —75 Volts 
Maximum Ratings 
inode Voltage, Peak Forward. . . 10000 15000 
nde Voltage, Peak Inverse... . 10000 15000 
ode Current, Average... . 1.6 Amperes 1.6 Amperes 
(node Current, Peak. . 6 Amperes 6 Amperes 
mperature Range, Condensed Mercury .} 25 to 55° 25 to 30°C 











HIS NEW 


) | 


THYRATRON 









provides split-cycle control of high power 


for R. F. heating units, and radio transmitters 


The WL-678 combines the high voltage characteristics of a Kenotron, the efficienc y ofa 
Phanotron, and the controlability of a Thy ratron. This latest feat of Westinghouse engineer- 
ing offers the electronic equipment designe *r the following outstanding advantages: 


Smooth and instantaneous power control from 0% to 100% load . . . 
Simplified automatic load control . . . 

High speed automatic overload protection . . . 

Low space and weight requirements . . . 

Low control power requirements . . . 


For more detailed information—write to your nearest Westinghouse office or to Westing- 


house Electric Corpora- 
tion, Lamp Division, 
Bloomfield, N. J. West- 


inghouse Electronic Tube 
distributors are located 
in principal cities. 


Wes stinghouse 
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 Out-of- Date Bearings 


’ Are Out of Place 
in Post-War — 
Product Designs 











* handicap your post-war product with important is the fact that Mallory can produce bear- 
out-of-date bearings. They're difficult and ex- ings of the most rigid tolerances by mass production 

. , : , ‘ 7) 
pensive to install—take valuable time for repairs. methods : 


Mallory sleeve type bearings definitely speed up We'll be glad to share our facts and figures with you. 


assembly and improve performance! Built as they Our engineers are ready anytime to assist you in 
are to precision tolerances, they require no ma- selecting materials—in designing or producing the 
chining after installation. right kind of bearings—for your applications. 


Many Mallory silver bearings, in fact, are made to 
tolerances as low as 2/10,000 of an inch, with sur- 
face finishes measured in millionths of an inch! 
Moreover, the use of silver enables them to with- 
stand connecting rod pressures up to 4 tons per 
square inch. A silver bearing of 3” diameter will 
carry loads up to 60 tons—and this while operating at 


a speed of 3000 r.p.m.—a surface speed of 40 m.p.h.! 


Performance figures like these suggest great new 





possibilities to engineers and manufacturers. Equally 


P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA 


PR MALLORY & CO In: FOR AIR COMPRESSORS + AIRCRAFT, AUTOMOTIVE AND DIESEL « ; 
A L LO Re ENGINES + ELECTRIC GENERATORS AND MOTORS = ELEVATORS + © 
ECcIS 

A 











FANS AND BLOWERS » GOVERNORS + HOME APPLIANCES * MACHINE @ 
ON TOOLS + PUMPS += RAILROAD EQUIPMENT +« ROLLING MILLS - 
G § STATIONARY AND PORTABLE ENGINES + STOKERS + TURBINES 
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didn’t know 


/ you could weld aluminum io 


Strange, how often you still hear that exclamation. Gas 
welding, spot, butt, seam and electric are welding, furnace, 
torch and dip brazing are all figuring importantly in war work. 
You'll find experienced operators everywhere. 

These joining methods, coupled with the many economic 
advantages offered by Alcoa Aluminum products, will help 
determine the winners in the battles for postwar markets. 

Aleoa has a book which discusses in detail all of these 
methods—*“WELDING and BRAZING ALCOA ALUMI- 
NUM”—helpful for your product designers and plant men. 
For a free copy, write ALUMINUM COMPANY OF AMERICA, 
2193 Gulf Building, Pittsburgh 19, Pennsylvania: 








Bs 


SO ~ 


Girls make accurate, airtight aluminum 
radar housings by gas and electric welding 
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X-section shows application of Torrington 


Ball Thrust Bearing to beaching gear of 


Martin PBM Mariner. Sturdy construction 
and efficiency of lubrication assure the big 


ship complete ‘maneuverability’ ashore. 


When seaplanes “step ashore,” it is on sturdy and free- 
moving beaching gear that assures complete safety and 
ease of “maneuverability.” 

For the beaching gear of their famous PBM Mariner, 
Glenn L. Martin engineers specify rugged, corrosion 
resistant Torrington Ball Thrust Bearings. Only 16” 
across, and containing 63 balls of 34’’ diameter, these 
modern anti-friction bearings easily carry the full weight 
of the ship, enabling the wheels to pivot beneath it like 
giant casters. Construction of balls and bearing races of 
stainless steel assures freedom from corrosion due to 
salt water. 

The beaching gear of the giant Martin “Mars” also 
uses special 31.625 inch diameter Torrington Ball Thrust 
Bearings. 

Torrington’s Bantam Bearings Division specializes in 
the design and construction of bearings to meet heavy- 
duty requirements. If you have a bearing problem, routine 
or unusual, our engineers will help you to solve it quickly 
and efficiently. 


THE TORRINGTON COMPANY - BANTAM BEARINGS DIVISION 
SOUTH BEND 21, INDIANA 


TORRINGTON BEARINGS 
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STRAIGHT ROLLER + TAPERED ROLLER +: NEEDLE «+ BALL 
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O. 7 IN A SERIES EXPLAINING HOW ELECTRONIC TUBES CAN BE USED TO IMPROVE EQUIPMENT DESIGN 


Here is the small, high-efficiency tube 
you need where space is at a premium 


This midget G-E thyratron 
hp motor speeds, handles 


The need for compactness in to- 
day’s electrical and other control 
equipment underscores the value to 
the designer of the GL-546 thyratron. 
[his small but efficient tube frees 
much-needed space for other pur- 
poses. You can specify the GL-546 
in the knowledge that here the least 
ccomplishes the most. Accurate be- 
ond most small and medium-size 
tubes because of its double (control 
nd shield) grid, this tiny thyratron 
inctions with the precision and de- 
pendability of a fine watch. Service- 
fe is exceptionally long. 
And the GL-546 is versatile in the 
‘bs it will do, performing— by itself 
in circuit with other tubes—a 
ide range of control functions at 
nusually low cost. Regulating fur- 
ice heat—‘“‘triggering”’ the operation 
f airborne devices—controlling the 
eed of fractional hp motors—actu- 


G. E. HAS MADE MORE BASIC ELECTRONIC-TUBE 
QEVELOPMENTS THAN ANY OTHER MANUFACTURER 





controls furnace temperatures, regulates fractional 
other jobs requiring precise, instantaneous control 


ating equipment from phototube sig- 
nals—these are but a few of its many 
uses. As with other electronic tubes, 
the GL-546 gives the benefits of fast, 
noiseless, vibration-free operation, 
with no mechanical upkeep. 

You will profit by studying the 
applications in your field of the 
GL-546 and other G-E industrial 
tubes. When any new design goes 
on your boards, investigate the use- 
fulness of electronic tubes for switch- 
ing applications, current rectifica- 
tion, high-frequency heating, etc. 
General Electric will be glad to ad- 
vise you on any tube application, 
and for general background you are 
invited to send for the illustrated 
book on “How Electronic Tubes 
Work.”’ Telephone your nearest G-E 
office or distributor, or write for 
details to Electronics Department, 
General Electric, Schenectady 5, N. Y. 
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TYPE GL-546 THYRATRON 


This compact thyratron is only 1" 
in seated height, diameter 11/16", and 
weighs 14 oz. Xenon gas is used in the 
envelope—the tube may be mounted 
in any position, or subjected to motion, 
without impairing efficiency. The GL- 
546 is a 4-electrode control-and-shield- 
grid type, with indirectly heated cath- 
ode. Time required for heating is ex- 
ceptionally low—10 seconds. Ratings 
are: cathode voltage 6.3 v, current 0.15 
amp; peak anode voltage inverse and 
forward 500 v, peak anode current 100 
ma, average 20 ma. Ambient tempera 
ture range, -40,.to +80 C 

Hear the G-E radio programs: ‘‘The World 
Today” news, Monday through Friday, 
6:45 p. m., EWT, CBS. “The G-E All-Girl 
Orchestra,’ Sunday 10 p. m., EWT, NBC. 
“‘The G-E House Party,’ Monday through 
Friday, 4 p. m., EWT, CBS. 


GENERAL & ELECTRIC 


162-014-6850 
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MECHANICAL - 


ma, 


N the files at the Barnes plant is the spring 

history of almost every great mechanical 
contribution. Here is the story of the auto- 
motive valve spring, the aircraft engine valve 
spring, the typewriter spring, the refrigerator 
spring—and today, the helicopter spring, the 
radar spring, the bomb-sight spring. 


Blue prints and “specs” are the tangible 
record of these developments but only in the 





memories of Barnes craftsmen and engineers are 
the hours of experiment andresearch from which 
grew the final, smoothly functioning springs. 


Responsibility that comes with long and close 
associations imposes an obligation to explore 
and develop the scope of spring performance 
not only for present purposes—but for new 
milestones in mechanical progress——whatever 
they may be. 


| tee ee ee + eee a 
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WA LLAC E BARNE 


zs co M PAN 


Y DIVISION OF ASSOCIATED SPRING CORPORATION 
BRISTOL, CONNECTICUT. U.S.A. - 
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CUTS TIME. LABOR 
€ MATERIALS IN HALF 














resin LOOK different. . . 

different. FUZON-O., the amar- 

EB resin base formulation, resists oil, 

RIKEN Gnd acid... withstands oxidation. .. is ex- 


"Ceptic ally immune to moisture, abrasion and tempera- 

* ture. Use FUZON-O on cotton, nylon, glass fabrics . . . 
and’many other materials. Learn more about FUZON-O. 
Write for booklet to the Stanley Chemical Company ... 
manufacturers of Stanley Lacquers, Enamels, Synthetics 
and Japans. . . East Berlin, Connecticut. 


*Trade Mark Carbide and Carbon Chemicals Corporation 
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..ebut he’ll GO STRAIGHT if you’ll give him 
AMERICAN PHILLIPS SCREWS 


You can’t blame a good man for going wrong with slotted screws. For if he drives one 
straight, it’s mostly by sheer accident and main strength. 

But give this same man a fistful of American Phillips Screws...and a power driver 
with a 4-winged Phillips bit ...and you've got a new man entirely. 

His output will speed up as his confidence builds up...as he finds that he can drive 
American Phillips Screws no way BUT straight...as he finds the 4-winged driver can’t 
twist out of the tapered recess, can’t rip up the work-surface or burr the screw-head. 
He finds, too, that American Phillips Screws are 100% fit for duty ...and that’s because 
of American’s 4 inspections that assure a higher “perfection-percentage” in every 





shipment. _ 
RESULT: Total time-savings as high as 50%..: plus important savings in screws and 
materials, 






AMERICAN SCREW COMPANY, PROVIDENCE 1, RHODE ISLAND 
Chicago 11: 589 E. Illinois Street Detroit 2: 502 Stephenson Building 


AMERICAN 
HILLIPS <eooees 
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ON THE JAPS... 
BUY WAR BONDS 











The vibration that shakes equipment to pieces can 
be spotted and recorded permanently in one opera- 
tion by the Westinghouse VIBROGRAPH. 

This self-contained, portable unit operates in any 
position, anywhere; gives a graphic tracing of wave* 
forms for all vibrations between 600 and 15,000 cycles 
per minute. Record is made automatically ... no 
films to develop. Calculations easily made from data 
taken from the film. 

The completed record strip can be analyzed directly 
(with a low-power microscope furnished with the 
VIBROGRAPH) or enlarged photographically for per- 
manent reference. Operation is simple; magnification 
mechanism has no parts to wear out. The complete 
of story of this useful vibration analysis tool is in new 
booklet B-3406. Ask your nearest Westinghouse office 
t for your copy. Westinghouse Electric Corporation, 
P. O. Box 868, Pittsburgh 30, Pa. J-08122 


Westi ghouse 


PLANTS IN 25 CITIES... OFFICES EVERY WHERE 

















D 
VIBRATION ANALYSIS INSTRUMENTS 
9 . . J o 
and here’s another aid to vibration analysis 
Where a permanent record is not necessary, the VIBROMETER Offers a simple 
method of vibration detection. Weighing only eight ounces, the VIBROMETER will 
! identify vibrations from 500 to 20,000 cycles per minute. Its light weight and small 
size make it ideal for observing vibration in hard-to-reach spots, inaccessible to many 
ae ; types of analysis equipment. For additional information, write for booklet B-3414. 
1945 
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ELECTRONIC CONTROL 
OF FEED RATE 


@For one of the war's most vital machining jobs — alu- 
minum cylinder heads for aircraft—the Sundstrand 
Machine Tool Company has developed a special 
machine which automatically mills fins on the walls 
of the forgings. Using this machine, a leading engine 
builder now completes these heads in 35 per cent less 
time than was required with a conventional feed drive. 

Key to the increased production is optimum-speed 
machining, despite continual changes in depth of 
cut. G-E Thy-mo-trol drive gives precise control of 
feed motor speeds over a range trom 175 to 1750 
rpm. By means of its sensitive electronic control, it 
varies the feed rate automatically in inverse proportion 
to the load on the spindle motor. Light cuts go fast, 
deep cuts go slowly, and the fragile cutter required for 
this fin milling operation is kept loaded to the maxi- 
mum safe working capacity. 

Operated from an a-c power source, G-E Thy-mo-trol 
drive supplies closely controlled d-c power for step- 
less control of speed and torque over an unusually 


GENERAL @ ELECTRIC 


676-178-8930 


Buy all the BONDS you can— and keep all you buy 
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Thy-mo-trol drive operates the work feed on this Sundstrand- 
built “copy mill”, which cut fin-milling time 35 per cent. 





wide range. Thy-mo-trol drives are being “built-in” to 
all kinds of machines where power demands are be- 
tween )gand 25 hp. Grinders, milling machines, turret 
lathes, and thread mills are among the machine tools 
whose production has been stepped up by their use. 

A co-ordinated set of equipment, Thy-mo-trol drive 
includes d-c motor, electronic panel, transformer, and 
control station. G-E engineers will help you select 
and apply Thy-mo-trol to your machines, or explore 
their suitability for new functions. Ask for Bulletin 
GEA-4025. General Electric Co., Schenectady 5, N. Y. 


on 


a> 





- THY-MO-TROL 
a 
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ite us for your copy of the free booklet, ‘“‘Gas- 
ts, Packings, and Seals.”’ Address Armstrong 
‘« Company, Gaskets and Packings Depart- 
nt, 7109 Arch Street, Lancaster, Pennsylvania. 


), . . - 
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OU now can cut machining operations on 
cast flanged surfaces and still produce a 
positive seal . with Armstrong’s NK-730. 
This new cork-and-synthetic-rubber composi- 
tion is cushion soft and truly compressible. 
Thus it conforms easily to the normally uneven 
surfaces of rough cast or stamped flanges. It 
seals tightly under light assembly pressures 
with virtually no side flow on unconfined edges. 

Despite its softness, Armstrong’s NK-730 is a 
tough material, highly resistant to solvents, oils, 
and salt water. And because it is resistant also 
to the effects of sunlight, heat, and aging, it is 
lastingly resilient. 

Armstrong’s NK -730 is a money-saving, pro- 
duction-speeding material. It can be used ef- 
fectively and profitably for low-pressure sealing 


SEND FOR FREE BOOKLET. For 
descriptions of Armstrong’s 
Sealing Materials, see Sweet’s 
File for Product Designers. Or 





























on products as varied as electric motors, diesel 
engines, and aircraft assemblies. It is ideal for 
sealing coverplates of all kinds where align- 
ment of internal parts is not involved and tem- 
peratures do not exceed 250° F. 

An Armstrong Gasket Engineer will be glad 
to call and help you fit NK-730 into your pro- 
duction plans. Or send us working drawings 
and details and we'll submit suggestions and 
samples. Besides NK-730, Armstrong supplies 
many types of specialized sealing materials to 
industry. These include cork compositions, syn- 
thetic rubber compounds, fiber sheet packings, 
and rag felt papers. Equally broad is our ex- 
perience in solving sealing problems. This ex- 
perience is yours to use freely. There’s no obli- 
gation, of course. So write us today. 


ARMSTRONG ’S 


GASKETS - SEALS : PACKINGS 


A) 


Cork Compositions © Cork-and-Synthetic-Rubber Compositions 


Synthetic Rubber Compounds @ Cork-and-Rubber Compositions 


Fiber Sheet Packings a Rag Felt Papers ° Natural Cork 














It’s as simple as this: Build into your machine or 





they’re getting all the performance you built 





product, as an integral part, a Veeder-Root 
Counting Device that registers strokes, turns, 


pieces, trips or any other units of performance 


into your product. You are invited to take 
“Countsel” with Veeder-Root engineers, who 


will show you just how you can protect and 






..-- mechanically or electrically. Then your cus- profit yourself by attaching to your product a 


tomers can see when your guarantee period is 


tag like this one at the right. 


Veeder-Root, Inc., Hartford 2, Conn. 
In Canada: Veeder-Root of Canada, Ltd., Montreal 
In England: Veeder-Rooi Ltd. (New address on request) 


reached... for the Facts-in-Figures are right 
there in front of them in plain, bold black and 
white. So there’s no room for argument, no 
needless loss of goodwill or future business 
through lack of positive proof. In fact, there are 
cases in which inexpensive Veeder-Root De- 
vices have saved hundreds, even thousands, of 
dollars. 

There are Veeder-Root Devices that will record 
the exact number of performance-units consti- 
tuting the guarantee period. And then these de- 


vices will go on proving to your customers that 
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fo SEALED BEAM 
HEADLIGHTS 


(he first experimental models of sealed beam headlights 
ere made from Pyrex custard cups. From these first 
crude models was evolved the new and more practical 
headlight which received the immediate, enthusiastic 
acceptance of the automobile industry. 

Corning did not originate the idea of the sealed beam 
headlight, but Corning was able to supply valuable 
assistance in perfecting the idea. 

Corning’s contribution included a glass composition 
with properties balanced to meet the specific service re- 
quirements; collaboration on the design of the product; 
and adaptation of facilities to provide fully automatic, 
economical production. 

Corning research has developed thousands of different 
glass compositions—each possessing the valuable proper- 
ties of glass, in countless combinations and in a wide range 
of values. Vast experience in designing many types of glass- 
ware enables Corning design engineers to provide valuable 
design assistance. The comprehensive fabricating facilities 
of Corning—from hand operations to mass production 
machinery—make_ possible economical production of 
quality glassware in almost any required quantity. 

These are the services Corning is prepared to offer to 
make your new product and redesigning ideas become reali- 
ties. Write today to the Industrial Sales Dept., PE-9, 
Corning, New York. Your inquiry will receive prompt 
attention. 


YREX” and “CORNING” are registered trade-marks and indicate manufacture by 
Corning Glass Works, Corning, New York. 
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“INDUSTRIAL SALES DEPT., PE-9 
Corning Glass Works, Corning, New York 
Please send me a copy of your Bulletin 842— 

“Industrial Glass by Corning.” 


_ Title 





Name 





Firm 
Street __._ nad 
City and State saditichlaae — 
















_ SPECIFICATIONS CHANGE .... THE FIRST TIME I 










EARS! 


NOW WE ALL AGREE! 


JUST 
OFF THE PRESS! 


and ready for you is our 
8-page folder A3 con- 


taining all the essential’ 


information needed by 
design engineers and 
purchasing agents in 
ordering the new Ameri- 
can Standard size lock 
washers from Reliance. 
Write for your copy 
today! 





EATON 


EATON MANUFACTURING COMPANY 






For nearly 25 years, Spring Lock Washers 
have been manufactured to specifications of the Society of 
Automotive Engineers or to other special requirements. Because 
of the war and a demanding need by industry for simplification, 
standardization and a correction of the inequalities in the Old 
Standards as to physical properties, comparable dimensions, 
etc., the New American Standards were developed. They have 
been accepted and approved by the American Standards So- 
ciety, American Society of Mechanical Engineers, Society of 
Automotive Engineers, Government Agencies and large indus- 
trial users—a very impressive representation of engineering 


ability. 


The four series, Light, Medium, Heavy and 
Extra Heavy, of the New American Standards, 116 sizes in all, 
will now adequately cover what many hundreds of sizes form- 
erly were required to do. Spring Lock Washers made to special 
requirements still will be made. More uniformity between the 
series, i. e., Light, Medium, Heavy and Extra Heavy, and also 
between the screw or bolt sizes, has been established, thus 
providing more uniformity in fastening practice and assuring 
the tightness of assemblies because of the all important reactive 
tension exerted to compensate for looseness as a result of wear. 


In ordering, the correct type and size of 
spring lock washer can be more simply designated, i. e., 4" 
Light, %'" Medium, #10 Heavy, 1’ Extra Heavy. The section 
sizes previously used in ordering are now unnecessary as 
standard practice has now been nationally established and 
automatically covers the detailed requirements. The necessity 
for special odd and intermediate sizes is reduced to a minimum. 
The specifications assure you of the highest quality product 


when Reliance Spring Lock Washers of the New American 
Standards are used. 
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Sales Offices: New York * Cleveland * Detroit * Chicago * St. Lovis * San Francisco * Montreal 
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The M-4 floating bridge was developed 
by the Corps of Engineers, Army Service 
Forces. It is capable of carrying a 50-ton 
vehicular load across currents as swift as 
ten feet per second. A 300-foot section can 









be in service in less than two hours. 
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WHY GET TOOLED UP FOR TROUBLE? 


Now, while you are designing or redesigning products for 
the postwar market, is the time to question every fastening. 
Is there any needless tapping? Avoidable bolt assembly? 
Costly inserts in plastics? Riveting in hard to reach places? 

If these operations are planned for any spot where a P-K 
Self-tapping Serew could be used, you are tooling up for 
trouble- slowdowns that will show up soon in the cost records. 

A switch to the short cut fastening method — with P-K 
Self-tapping Screws — often saves from 300% to 50°% in assem- 
bly time and labor. Find out now how P-K Screws can give 
your product this cost advantage against competition! 


MAXIMUM SECURITY 
IN FASTENINGS TO 
CAST ALUMINUM 
.. + FOR 4 COST 


Julian P. Friez & Sons, Inc., 
adopted Type ‘’Z’’ and Type 
U”’ Self-tapping Screws to 
assure the security of many 
small parts in their porta 
ble recording instrument 
which is built to stand 
severe field service condi 
tions. And, they saved 
money, too, because if 
machine screws had been 
used it would have been a 
real task to tap small holes 


and cost would be triple 


Ti 




















PUT 
YOUR PLANS 

THROUGH THE | 
“PAR-KA-SCOPE” 





LENS of the “Par-Ka-Scope” is the eagle eye 
of a P-K Assembly Engineer. He can help you 
focus on the fastening “bugs” that usually hide 
out until you are all set up for production, 
then start running up costs. 


Whatever they are, he'll help you find them 
now, when a changeover requires only a little 
pencil work. He'll recommend only the best 
Self-tapping Screw for the job —P-K makes all 
types. Tell us when you'd like him to eall, or 
send assembly details for recommendations. 
Parker-Kalon Corp.. 208 Varick St.. New York, 
14. New York. 


mere 


PARKER-KALON 
‘uml wlhotton 
SELF TAPPING SCREWS 





GET THIS GUIDE — IT’S FREE. The P-K ‘Users’ Guide 
describes all types of P-K Self-tapping Screws, tells 
where and how to use them information every de 
signer and assembly planner needs. Write for it 


SELF-TAPPING SCREWS 


For Every Metal and Plastic Assembly 
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ASSEMBLY LIKE THIS... 
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OPERATING 
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It’s a HYDRON... engineered by CLIFFORD 


The success of the automobile fluid drive 
was, in a large measure, due to the satis- 
factory solution by Clifford of one of the 
most difficult shaft seal problems ever 
encountered. 

Since the fluid drive was an entirely 
new development, its shaft seal had to 
be designed from scratch. It had to seal 
fluid in under high temperature, heavy 
pressure and severe vibration . . . also 
to seal air out when the motor idled at 
sub-zero temperature. Unlike applications 
that can be serviced on short notice, 


this one, by its very nature, placed a 
heavier burden on the shaft seal to give 
long, trouble-free service. 

Clifford succeeded, where others had 
failed, not only by using Hydron (hy- 
draulically-formed) Bellows but also by 
pioneering for this shaft seal new processes 
for (1) silver-soldering the thin-walled 
bellows to the end-fittings and (2) harden- 
ing the steel nose of the assembled unit 
without annealing the brass bellows. 

Whether or not your problem is as 
difficult as that, Clifford is best equipped 


to design and manufacture your bellows 
seal assemblies for sealing rotary shafts 
or reciprocating valve stems for a wide 
range of temperatures and pressures. 
Clifford also specializes in engineering 
bellows assemblies for controlling tem- 
peratures and pressures, for providing for 
expansion in pipe joints, etc. A discus- 
sion of your problem before your designs 
are too far advanced will save you time, 
trouble and money. é 


Clifford Manufacturing Co., 


Boston 27, Massachusetts. RS 
ie | Ow 


ee ee ee 


CLIFFORD 


First with the Facts on Hy- 


CLIFFORD MANUFACTURING COMPANY 
564 E. First Street, Boston 27, Mass. 





Please send me information on Hydron Bellows Seal Assemblies. I am 
interested in applying them to the equipment checked. 


draulically-formed Bellows 


HYDRON 


Air compressors Refrigerant compressors 


Fluid couplings Textile machinery 


Fuel oil pumps Torque converters 


Gear boxés Washing machines 





Paper machinery Water pumps 


Other applications 





Feather-weight ... the First 








All-Aluminum Oil Coolers and NAME 
Coolant Radiators . . . Made COMPANY 
with Hydron Tubing Brazed by OMPANY 


Clifford’s Patented Method. 








AIRCRA-T 
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, ALL ALUMINUM 
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WHEN YOU’RE SELECTING METALS FOR YOUR PRODUCTS 


Gporal Pate aoninated Mite 











Overlay, precious metals, 
one side or both sides, 
any thickness. 


Economy Corrosion Resistance Ease of Fabrication 











Base metal, steel, copper, 
nickel, etc. 
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Easy Soldering Electrical Performance 





Sheet, wire, tube 














No matter what your contemplated products... 
electrical equipment, chemical apparatus, signa] 
devices, electronic equipment, electrical contacts, 
etc.... General Plate Laminated Metals will meet 
your performance and fabrication requirements. 

These permanently bonded metals are available in 
combinations of precious metals to base metals or 
base to base metals. Precious metals give you solid 
precious metal performance at a cost slightly 
higher than the base metal. It provides effective 


corrosion resistance, higher electrical conductivity, 


better workability, economy, long life, etc. Base 
metal combinations provide special performance 
requirements not found in single base metals. 
General Plate Laminated Metals are available in 
sheet, wire and tube form... inlaid, one side or 
both sides ...or as completely fabricated parts. 
Many new laminated combinations, developed 
during the war, will be available soon. Get an 
early start by investigating General Plate Lami- 
nated Metals, now. Our engineers are available for 
consultation. Ask for their services. 


GENERAL PLATE DIVISION 
OF METALS & CONTROLS CORPORATION 


50 Church St., New York, N. Y.; 25 W. Wacker Drive, Chicago, Ill.; 2635 Page Drive, 
Altadena, California; Grant Bldg., Pittsburgh, Pa. 


ATTLEBORO, MASSACHUSETTS 
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GRATON & KNIGHT ENGINEERS PRESENT 


PACKINGS 


POINTERS 





Follower Plate for Cup Packings 





Fig. 1 


Dimensions 


The depth (D) of the Follower Plate (F) 
should be great enough to fill the space 
between the bottom of the Cup Packing 
(P) and the inside bevel of its lip (L). 
A shallower plate would not give full 
support to the wall of the packing and 
also might become distorted, permitting 
the packing to collapse. 

The diameter (E) of the Follower 
Plate should be such that the clearance 
at G between the Follower Plate and the 
inside wall of the Cup Packing will be 
approximately 25% of the thickness (T) 
of the leather. This clearance is necessary 
for three reasons: 

(1) It allows positive action of the 
pressure medium against the inside wall 
of the cup. 

(2) It is sufficient to prevent binding 
in case the leather swells. 


(3) It is close enough to prevent col- 
lapse of the cup wall when sudden pres- 
sure differentials occur. 

It is not necessary to chamfer or put a 
large radius on the Follower Plate at the 
corners (K). The sharp edge should be 
broken only enough to avoid cutting the 
packing when tightening the Follower 
Plate in place. 


FASTENING THE CUP 


Usually the seal between the bottom of 
the Cup Packing and the piston head is a 
compression seal created by bolting or 
otherwise fastening the cup between the 
Follower Plate (F) and Backing Plate (C). 

An adequate locking device is necessary 
in order to prevent any loosening of the 
Follower Plate which would permit the 


packing to become distorted. Moreover, 
a loose nut or any other device becoming 
unfastened might work free in the cylinder 
and cause damage to the equipment. 

Fig. 1 shows a piston head secured with 
a nut and lock washer (M). 

Care must be taken in tightening the 
Follower Plate to avoid excessive tighten- 
ing which would cause the leather to flow 
outward, creating undue pressure at the 
heel, as in Fig. 2. 

Regardless of the method of attaching 
the Follower Plate, the lips of the Cup 
Packing must never be permitted to hit 
bottom at the extreme end of the stroke. 

In many small hand-actuated cylin- 
ders such as tire pumps some sort 
of stop must be employed. In Fig. 1, 
the stop is an integrally-cast block in the 
cylinder head at N. 

In most power-actuated machines, good 
design will indicate a point at which the 
piston must be stopped 
actual bottoming. 

If the Follower Plate and fastening 
devices do not protrude beyond the lip 
of the Cup Packing, care must be taken 
that the lip does not bottom and is at all 
times in contact only with the smooth; 
finished section of the cylinder wall. 


without any 





Fig. 2 








SPARTAN LEATHER PACKINGS 


Graton & Knight’s SPARTAN has 
highest resistance to abrasion and heat 
(withstands boil test), is unaffected by 
common pressure mediums, and will 
not dry out hard and brittle. It also 


has exceptional tear and tensile 
strength. When your design reaches the 
“packings point’’— or when packings 
trouble occurs — call on G&K en- 
gineers. 


Vees & Flanges me) U's 


Cups Specials 








See Graton & Knight Insert in SWEET’s File for Product Designers 
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Leather and synthetic rubber packings manufactured and engineered 


by the world’s largest manufacturer of industrial leather products 
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for LONG, HARD SERVICE 
with ROLLER BEARINGS 
by LINK-BELT 


® The Clark Cleanout Machine is an old-timer in 
the oil country ... widely known for successful 
well servicing. The nation’s need for extra fuel 
recently has made it a more important factor than 
ever, thanks to its ability to step up per well yield. 


Clark’s Model 71, pictured here, supersedes 
previous models through many improvements for 
cleaning out wells, drilling in behind rotary, and 
other utility work. Among these improvements is 
the smoother performance built into this machine. 
For that smoother performance the manufacturer 
turned to Link-Belt Roller Bearings. On Model 71 
the tubing drum shaft, clutch shaft, sand reel shaft 
and drilling drum shaft are each mounted in two 
Link-Belt Roller Bearing Pillow Blocks. The 
shafts are cushioned against shock, regardless of 
loads or speeds .. . wear and tear on working 
parts are minimized . . . trouble-free bearing serv- 
ice is assured indefinitely. 


BEARINGS 
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This is one of many industrial uses wnere 


Link-Belt self-aligning roller bearings are 

protecting costly equipment. Well known 
for their ability to take either radial or 
thrust loads or a combination of both, 
they are available in unmounted sizes or 
mounted units ... in pillow blocks, hangers, 


flanged or take-up styled mountings. 


Write today for Data Book 1775-A, which 


supplies full engineering and application 
data. 


LINK-BELT COMPANY 


Chicago 9, Indianapolis 6, Philadelphia 40, Atlanta, 
Dallas 1, Minneapolis 5, San Francisco 24, Los 
Angeles 33, Seattle 4, Toronto 8. Offices, Factory 
Branch Stores and Distributors in Principal Cities 
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This permaffent mold casting gives the manufacturer 






these advantages to start with: The blades need very little 






finishing. Think of the time and labor saved on the compound 





wnere aoe ak , 
curves. And, because of uniformity, the fan is much easier to balance. 
| are ; , ; sik 
Aluminum contributes lightness, essential because this ventilating 
own ° ° . ° . ° 
fan goes topside aboard ship. Aluminum resists the attack of the moist, 
or . . . 9 
m corrosive air this fan pulls out of the ship’s hull. 
Where quantities warrant, it will pay you to change to permanent mold 
or ¥ 2 
castings. Alcoa engineers will gladly help study your products with this 
S, , 3 


possibility in mind. ALUMINUM Company or America, 2193 Gulf Building, 
Pittsburgh 19, Pennsylvania. 


This Sturtevant hull-ventilation fan 
uses the aluminum rotor shown above. 
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IT’S DRAGGED over rough concrete, 
through metal shavings 
water. It’s coiled, twisted, and 
stepped on. But this tough, flexible 
cord stands the gaff. It’s a Whitney 
Blake portable tool cord—approved 

y Underwriters Laboratories, and 
protected with VINYLITE 
insulation! 

The dielectric strength of this 
modern insulation permits the small 
diameter construction important to 
many instrument applications. And 
VINYLITE plastic wire and cable in- 


, grease, and 


plastic 


HERE’S: TOP ww. IN 





sulation has remarkable resistance 
to abrasion and impact, oils, grease, 
alkalies, most acids, and the aging 
action of air and sunlight. Some 
types arenon-flammable, others slow- 
burning. All remain flexible at low 
temperatures. Thin-wall construc- 
tion permits a greater number of 
circuits in existing conduits — and 
VINYLITE plastic insulation can be 


made incolors for quick identification. 


VINYLITE plastic insulation is 
bringing widespread improvements 
to the makers of electric and elec- 











tronic equipment, 





FLEXIBLE CORDS 


public utilities, 


construction concerns, and manufac- 


turers of marine, 
airplane products. 
own requirements. 
let 10-UR, 
Wire and Cable 
yours for the asking. 


automotive, and 
Adopt it for your 
Write for book- 
“VINYLITE Plastics for 
Insulation.” It’s 


BAKELITE CORPORATION 
Unit of 
Union Carbide and Carbon 
UCC) 
NEW YORK 17, N.Y. 


30 EAsT 42ND ST., 


Vinylite Plast 


TRADE-MARK 
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Another result of @B industrial refrigeration 


HEN a fighter pilot dips in for 

v4 the deck, he’s coming in hot... 

plenty fast...he either cools off speed 

with wing flaps down...or, he’s head- 
ing for trouble... 


And the electrolyte in which alumi- 
num —for wing flaps or window sash 
—is dipped must be cooled off, too... 
or, there’s trouble ahead. 


In anodizing alumiaum or alumi- 
num alloys, the uniformity of the thin 
1/10,000th inch oxide film... its tough- 
ness .. . corrosion- and abrasion -re- 
sistance . . . strength of primer paint 
bond...are all dependent, in large mea- 


sure, on controlling bath temperature. 


So, here’s another important job for 
G-E Condensing Units! Preventing the 
electrolyte in anodizing tanks from 
reaching excessively high temperatures. 


And cooling off hot dips ...in many a 
chemical or metallurgical processs.. . 
means smoother, more economical, 
more efficient production... with fewer 
bugs popping up to plague operating 
engineers and management executives. 

G-E Condensing Units can be 
counted on to do a quality job... to 
respond to close, automatic tempera- 
ture control for any liquid. So, if the 


problem of cooling a fluid is facing you 
now ...of is listed among your postwar 
projects... turn to G E! 


Our specialized engineering tech- 
niques. . . industrial refrigeration and 
air conditioning experience, skills and 
research are at your service. You can 
tap this source—without obligation — 
by simply writing: 


Air Condi- 
5479, Bloom- 


General Electric Company, 
tioning Department, Section 


field, New Jersey. 


BUY...and hold... WAR BONDS 


GENERAL @ ELECTRIC 


Industrial Refrigeration 


Tune in: The “G-E HOUSE PARTY,” every afternoon, Monday through Friday, 4 p.m., EWT,CBS.. 
“THE WORLD TODAY’’ News, Monday through Friday, 6:45 p.m., EWT,CBS 
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. The “G-E ALL-GIRL ORCHESTRA,” Sundays, 10 p.m.,EWT,NBC... 
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AUTOMATIC RESET 


Automatic reset types are recommended 
for all applications except those where 
unexpected starting may Cause injury. 
Examples of automatic reset applica- 
tions are refrigeration, air conditioning, 
air compressors, blowers, and any un- 
omadal or automatically controlled 
equipment. 




















Should a motor become overheated and danger- 
ously hot, the Klixon Protector snaps the power 
“‘off"’ preventing the motor from burning out 





MANUAL RESET 


The manual reset type should be used 


CLICK RSS IESE it's On! 
x S for those applications where hazard is 


* 


© 
KEN 





SHER RSs involved in an unexpected starting of 
a = Lon s. 





the motor, such as washing machines, 
hand tools, power saws, machine tools, 
irons, etc. 


* } 
caret t 
ok 

2 


\ 
re 


When the motor cools to safety, the Klixon Pro- 
tector snaps the power “‘on"’ automatically if the 
automatic reset is specified ... or when the reset 
button ts pushed when manual type 75 spec ified, 









SPENCER THERMOSTAT COMPANY | ATTLEBORO, MASSACHUSETTS 
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The Twin Turret Lampholders and _ the 
Watch Dog Starters are two of the newest 
devices in General Electric’s high-quality and 
well-known line of fluorescent accessories. 
Fixture manufacturers have found through 
the years that equipping their lighting units 
with G-E Fluorescent Accessories provides 
efficient and economical lighting service. The 
G-E Twin Turret Lampholder and Watch 
Dog Starter is another good combination 
that will continue to win for you lasting 
customer satisfaction. Here are some of their 
more important features: 


WATCH DOG STARTERS 
®Stop annoying blink and flicker of dying 
lamps. Blinking cannot possibly recur once 
the Watch Dog cuts out. 
®Eliminate needless wearing out of the 
starters under dead lamp conditions. 


Hear the General Electric radio 
programs: “‘The G-E All Girl 
Orchestra*‘ Sunday 10 P.M. BU Y WAR 
EWT, NBC. “The World To- 
day” mews every weekday 
6:45 P.M. EWT, CBS. “The 
G-E House Party’’ Monday 
through Friday 4:00 P.M. 


oe - GENERAL £&@ ELECTRIC 


Propuct ENGINEERING — SEPTEMBER, 1945 





BONDS AND KEE P 





® Safeguard ballasts from operating at short 
circuit when lamps reach the end of their 
useful life. 

® Reduce lighting maintenance to the simple 
job of pushing a reset button before relamping. 


TWIN TURRET LAMPHOLDERS 
®Sturdy metal case provides lasting service 
®Hold lamps securely in contact. Lamp 
ferrules fit inside the face of lampholder 
® Easy lamp insertions and removals help to 
reduce lighting maintenance time 
®New design adds to the appearance and 
value of any fluorescent lighting fixture 


You can obtain the complete story about G-E 


Fluorescent: Accessories by writing to Section 
Q-953-42 Appliance and Merchandise Dept.. 
General Electric Co., Bridgeport, Conn. 


THEM 
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@ How to pack more spring into less space has always been a problem in product 
design. And today, when so many plans call for a reduction in product size or pack- 
ing more power into a unit of the same size, the problem is even more serious. The 
nested spring is often the answer. It eliminates, in many cases, changing the size or de- 
sign of the assembly in order to provide working space for a spring of increased capacity. 


Designing nested springs requires more than just fitting one spring inside another. Whether 

to use round or square wire or a combination of both is involved. Extremely careful atten- igh iy encom 
tion must be given to proper stresses and clearances. These, plus many other factors, empha- °f ®Pring design. 
size the need for skilled spring engineering, and that’s why so many product planners bring 

their problems to MUEHLHAUSEN SPRING CORPORATION, (Division of Standard Steel Spring 

Company), 810 Michigan Ave., Logansport, Ind. 


+ ingrre rods putrmen ot MUEHLHAUSEN 


#4 3 
H 3 


SPRINGS 


Propuct ENGINEERING — SEPTEMBER, 1945 














THERMOPLASTIC 







LIGHTING FIXTURES SEAT COVERINGS 











THERMOSETTING 
LAMINATED 









CONTROL PULLEYS TIMING GEARS MOLDED HULLS 








THERMOSETTING 
MOLDED 























ANTENNA HOUSINGS ARM RESTS DISTRIBUTOR HEADS STEERING WHEEL 


AEROPLANE TRAIN AUTOMOBILE BOAT 


































TO REACH A SOUND CONCLUSION TO YOUR PROBLEM IN PLASTICS 
consult the skilled technicians—engineers and designers—of the General 
Electric Company. For advice on the successful application of plastics materials 
using all available processes of manufacture, write Section F-33, General 
Electric Company, One Plastics Avenue, Pittsfield, Mass., or call the General 
Electric Plastics Divisions’ office nearest you. 


Hear the General Electric radio programs: ‘The G-E All-girl Orchestra’’ Sunday 10 P.M. EWT, 
NBC. “The World Today’’ news every weekday 6:45 P.M. EWT, CBS. “‘“G-E House Party” 
every weekday 4:00 P.M. EWT, CBS. 





A G-E PLASTICS TECHNICIAN KNOWS PLASTICS 
BUY WAR BONDS 


GENERAL @ ELECTRIC 
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Courtesy The Dever Appliance Company, Dever, Ohio . ; : . Eas 
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INSURES ALONG AND USEFUL LIFE FOR ELECTRICAL APPLIANCES }* 


| H1s electric iron is a beautifully designed 





. ~ . ~ ia ec 
appliance from the standpoint of utility as well as appearance. 
At vital points ALS1Mac Insulators are used because their ideal a 

L 


mechanical and electrical properties are permanently dependadle. i 





Master of power and heat, AtS1Mac Insulators are strong, hard 
and rigid—do not distort by loading, nor do they shrink with time. you 


AtS1Mae Insulators are non-corrodible. Do not absorb moisture. \ the 
Cannot char. 
AtS1Mac Insulators are economical because of high speed pro- ALCO hes boon eworded for the filth 
wile 2 - - - °c . ° time the Army-Navy “E"’ Award for 
duction, convenient in assembly because they are uniform tn size. cestinnedamaiinann te duns anil | 


quality of essential war production. 


tlo 


A variety of ALS1Mac Steatite Ceramic bodies makes possi- 


ble selection of the material best suited to your requirements. Ele 


ALSIMAG) 


TRADE MARK REG. U.S. PAT. OFFICE 


CERAMIC INSULATORS | © 


Our spectalized knowledge of insulator materials and designs 


has proved valuable to many leading manufacturers of electrical 








appliances. Put this KNOW HOW, gained trom 43 years 


heal 


experience, to work for you. 


AMERICAN LAVA CORPORATION, Chattanooga 5, Tennessee 


43RD YEAR OF CERAMIC LEADERSHIP 
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WHEN AMERICA TURNS TO POSTWAR PRODUCTS 


.. . Success or failure of many postwar products will 
depend on the correct selection of a d-c power unit. 
For most low-voltage d-c applications a copper-oxide, 
a selenium or a Tungar rectifier are the units most 
frequently used. G.E. and only G.E. builds all three. 
Each performs best when doing the job for which it 
was specifically designed. 

When selecting a rectifier, construction, basic ma- 
terials, weight, size, cost and life expectancy are all 
factors that must be considered. The conditions under 
which a rectifier is to operate and the results that are 
to be obtained determine which type will do the most 
economical, most efficient and most satisfactory job. 


If you are in the market for a rectifier, choose the 
correct size and type from the G-E line. There’s a size 
and type for every d-c application. If you need help 
in making your selection, let G-E engineers assist 
you. Years of experience qualify them to recommend 
the rectifier which will give you the most profitable 
performance. Whether they recommend copper- 
oxide, selenium or Tungar you can be sure their selec- 


he fifth : ° : a 
ody tion is impartial. 
tity and 


duction. 


For more information write to Section A955-42, 
Appliance and Merchandise Department, General 
Electric Co., Bridgeport, Conn. 


5 
4 
e Gi 
. OFFICE 


G-E All Girl Orchestra” Sunday 10 P.M. EW’T, 
GENERAL @) ELECTRIC v.20 rerio sete 
ATORS 6:45 P.M. EWT, CBS. “The G-E House Party” 


Monday through Friday 4:00 P.M. EWT, CBS. 


Hear the General Electric radio programs: “The 


BUY WAR BONDS AND KEEP THEM 
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WNowung Kola Like a Bills. 


... and this triumphant gentleman profits 
by his skilled application of that funda- 
mental fact. 


That same fact, applied in New Departure 
Ball Bearings, brings new efficiency—and 
profit—to industry. Industry which must 
“keep ’em rolling” —(and nothing rolls like 
a ball). 


Today, Industry is faced with new and 


There is more for you in New 
Departure Ball Bearings than 
steel and precision. Advanced 
engineering and a desire to 
serve are tangible plus values. 





mounting problems of higher speeds, heav- 
ier loads and greater and greater precision. 
Ball bearings carry the loads on free-rolling 
steel balls—making possible higher speeds, 

heavier loads and greater precision. 


Yes, in millions of applications, New 
Departure Ball Bearings are prov- 
ing their unique fitness for the new 
» scheme of things mechanical. 


> 


NEW DEPARTURE 


BALL BEARINGS 


3380 






NEW DEPARTURE « DIVISION OF GENERAL MOTORS «+ BRISTOL, CONN. « Branches in DETROIT » CHICAGO « LOS ANGELES and Other Principal Cities 
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i. designing die castings, plain flat 
surfaces of any considerable area 
should be avoided, especially if the 
casting is to be exposed to view 
Here’s why: 

1. It is difficult to hold true flatness, 
and efforts to subsequently true the 
surface may be unsuccessful. 


2. Slight irregularities in flat areas 
are apt to show up prominently, par- 
ticularly if the surface is polished, 
plated, or receives a glossy finish. 
3. Some waviness may occur in flat 
surfaces, due to unequal shrinkage 
stress. 

For these reasons, a curved or 
slightly crowned surface is mofe de- 
sirable. Another alternative is to 


FLAT SURFACES 





“break up” the surface by shallow 
steps, beads, stippling or some form 
of low relief. 

The illustrated zinc alloy die cast 
base for a microphone is a good 
example of avoiding plain flat sur- 
faces. In this instance, the die cast- 
ing is given a glossy enamel finish 
and, because of the curved surfaces, 
there are no irregularities to mar the 
eye-catehing highlights. The result 
is a smart and pleasing appearance. 

For more detailed information on 
this and many other design consid- 
erations which will enable you to 
get the most for your die casting 
doHar, ask us—or your die casting 
source — for a copy of the booklet 
“Designing For Die Casting.” 


Le = FOR DIE CASTING ALLOYS The New Jersey Zinc Company, 160 Front St., New York 7, N.Y. 


The Research was done, the Alloys were developed, and most Die Castings are specified with 


HORSE HEAD 


99.99+% 


SP ECUAE (usc cote, 
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THEY’RE ALUMINUM 
V 


anity cases and compacts, cigarette cases and lighters—Alumilite- 


finished* Alcoa Aluminum—had hit the sales counters before the war. 


Since then new finishes have been developed such as electroplating 





on aluminum, which, in addition to adding to the range of colors avail- 
able, also improves electrical and mechanical properties. These finishes 
open up new possibilities for products and accessories such as electrical 
appliances, household furnishings and automotive trim. 

Ready now for these and other peacetime products are all of these 
finishes. Ask our finishing engineers for further details. ALUMINUM 
Company OF America, 2193 Gulf Building, Pittsburgh 19, Penna. 
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Torrington Needle Bearings 


Portable electric tools must be light- 
weight and compact, yet engineered 
to stand up to long and hard usage. 
Thus it is only natural that many mov- 
ing parts of the more widely-sold 
tools...the gears of Skilsaw, Inc.’s 
popular “SkilNibbler,” forinstance... 
turn on Torrington Needle Bearings. 
“We've used Torrington Needle 
Bearings in our tools for nine years,” 
writes E. W. Ristau, Vice President 
of Skilsaw. “We like their high load 
capacity, their small size and light 
weight, their ease of lubrication and 


RIE eee 
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Help Increase Performance of Portable Tools 


maintenance, their low cost, and their 
excellent anti-friction performance.” 

Would your products profit by such 
low-costand efficient anti-friction per- 
formance? Our new Torrington Needle 
Bearing Catalog 32 shows types, 
sizes, and wide range of proved-in- 
use applications. Why not write for 
a copy today? 


THE TORRINGTON COMPANY 
TORRINGTON, CONN. + SOUTH BEND 21, IND. 


New York Boston Philadelphia Detroit Cieveland 
Seattle Chicago San Francisco Los Angeles Toronto 
London, England 
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For Machines Requiring Continuous Reciprocating Cycles: 


OVERRIDE 
PRACTICALLY 
ELIMINATED 


DIAL SETTING 3 
REVERSALS 28.5 
PER MIN. 


SMOOTH REVERSALS 
AT ALL SPEEDS 





Note Uniform Length 
of Stroke 


VICKERS “RECIPROCATING - 


cycle’ CONTROL PANELS 


CONTROL 


CONSTANT DELIVERY 
‘ PUMPS ASSEMBLIES 


VARIABLE DELIVERY 
PUMPS 


FLUID VOLUME 
MOTORS CONTROLS 


DIRECTIONAL 
CONTROLS 


PRESSURE 
CONTRO 


Representative of More paseo 
5,000 Standardized Vicker ‘ 
for Every Hydraulic Powe 
and Control Function 


This is a complete self-contained control unit for grinding 
machines, honing machines, or any process requiring a con- 
tinuous reciprocating cycle. 


The curves reproduced above were accurately made by a stylus 
attached to a reciprocating head and tracing upon a recording 
mechanism. Note uniform stroke length regardless of large 
changes in head or table speed. Throughout the test the setting 
of reversing trip dogs remained unchanged. An integral Vickers 
Hydrostatic Compensator makes flow rate (and therefore rate 
of reciprocation) independent of variations in resistance encoun- 
tered. Similar tests and many installations show that at other 
speeds, loads and stroke lengths the same smooth reversals 
and accurate stroke length control are maintained. 


Vickers Application Engineers will gladly discuss with you how 
“hydraulics” can be used to your advantage. 


VICKERS Incorporated 
1400 OAKMAN ‘BLVD. e@ DETROIT 32, MICHIGAN 
Application Engineering Offices: CHICAGO © CLEVELAND « [DETROIT LOS ANGELES 
NEWARK © PHILADELPHIA @ ROCHESTER » ROCKFORD © TULSA * WORCESTER 


Propuct ENGINEERING SEPTEMBER, 


1945 








iw 


\N 
LES 
TER 


., 1945 


PRODUCT ENGINEERING 








SEPTEMBER, 1945 


A Patent Incentive System That Works 


WILLIAM J. RUSSELL 


Vice President in Charge of Engineering, Landers, Frary & Clark 


The incentive system described, operated successfully for a number of years, 


offers both monetary rewards and prestige to employees who submit worthy inven- 


tive ideas. Employees, as far as possible, operate the system. The plan has not only 


brought forth many new inventive ideas but has also added dignity and importance 


to the engineering department with attendant increased morale and good will. 


PATENTS have three distinct values. 
They serve as protection against destruc- 
tive competition, they have interference 
value in preventing other companies from 
claiming infringement on patents taken 
out to cover incidental features, and they 
also have trading value. 

It may be difficult to evaluate a patent 
in dollars and cents with any degree of 
accuracy but most companies, large or 
small, have found it necessary to build a 
strong patent structure to maintain an 
idvantageous competitive position. Com- 
panies manufacturing home appliances and 
devices would soon find themselves in 
difficulty if they did not continually add 
patented improvements to their products 
ind develop patented devices. 

If the premise that patents are valua- 
ible, and perhaps even essential to the 
ontinued prosperity of a company, it fol- 
ows that the employees of a company 
hould be encouraged to make inventions 
that might be of value to the company. 
lo be effective, such encouragement 
hould be in the form of both a financial 

ward and an official recognition of a 

ilued achievement. Either without the 

her bears little fruit. 

One of the frequently voiced objections 
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William J. Russell, under whose leader- 
ship the entire Landers, Frary & Clark 
line of Universal home fone Seine is 
being redesigned and new products 
developed in a program that calls for 
the expenditure of $750,000. 


1945 


to any system for granting payments, 
bonuses or other awards for employee 
patents assigned to the company is that 
it develops disagreements among individ 
uals, each claiming to be the true inventor 
of a given development. Another argu 
ment against a patent award system is that 
the company is already paying the em 
ployees and the patents are developed on 
company time with company facilities. 
Then there is also the old saw that because 
it is impossible to evaluate a patent in 
dollars, monetary reward would be bound 
to create injustice. 

If the management of the company and 
its chief engineer are all wedded to the 
belief that a patent reward system can 
not operate satisfactorily, it is prima facie 
evidence that it will not work. That such 
a system, nurtured in the proper at 
mosphere, does operate to the mutual 
profit of both company and employee is 
proved by the record of experience of 
companies who use a sound patent in- 
centive system. 

At Landers, Frary & Clark, the responsi 
bility for the successful. operation of the 
patent reward system is vested in the vice 
president in charge of engineering and the 
patent board. ‘The patent board, which 
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Working in a congenial atmosphere, largely attributable to the high regard 
that the management shows for engineering, skilled designers develop many 
models, the best features of which are then incorporated in the ultimate product. 


ncludes the 
4] 
i 


president of the ompany and 


1e responsible heads of engineering, 


manufacturing and sales departments, re 
views all the patent disclosures submitted, 
Patents 
are applied for on the acceptance of dis 


( losure. 


ind decides which are acceptable 
As soon as a disclosure has been 
accepted by the board, the engineer who 
submitted it a reward of $30.00 
When _ the issued, he 
an additional $60.00 base reward 


receives 
patent 1s Tecelves 


Design and development engineers 
manufacturing and processing supervisors, 
foremen and all check emplovees are eli 
this patent 
Company officers are not eligible. 


makes it 


gible under iward system 


This 
impossible for anyone to “hog 
credit” for patents, a situation that is all 
too common. , under the 
system described here, the more prolific 


+} 


the staff engineers are in producing pat 


To the contrary 


entable disclosures, the it reflects to 


the credit of the mgnagement. 


nore 


In the operation of this system, as soon 
individual 


iS an 


inventive idea, 
sketch brief 
iption, making duplicate copies. He 
the date 


gets an 


he reduces it to a and a 


de SCI 


puts 
I 


ind hour on this “‘disclos 


ire,” as it is called in patented ter 


ninologv, and has two of his associates 


vitness his signature. He then gives the 


riginal copy to the chief engineer, keep 


ing the duplicate for his own files. It is 
the chief engineer’s responsibility to study 
If it is in order, 


he submits it to the patent board 


the disclosure carefully. 


If the patent board, at its next meet 


ing, decides that the invention has pat 
entable features, the inventor is awarded 
$30.00 and the patent attorney proceeds 
to file the patent application. Even 


though the disclosure might not have any 
apparent patentable features, but is con 
sidered to have special value, the patent 
board niay award the regular $30.00 prize 
to the inventor. 
cides that the 
in award, it 


If the patent board de 
disclosure 
then 


does not 
the 
inform the disclosor 


warrant 
becomes duty of 
the chief*engineer to 
and explain carefull; 


board 


the findings of the 


All patents are taken out in the name 
of the inventor who disclosed them. Any 
other course would be illegal. When -the 
inventor assigns the patent to the com 
pany, he is paid the additional $60.00 
reward, 

In a discussion of this patent reward 
svstem with a group of engineering execu 
tives the following questions were asked 

1. What happens if submit 


two men 


disclosures that are substantially the same? 
When three or more men are work 
ng on the same development, who gets 


by one or more of the others? 

4+. If an engineer has an incomplete]; 
developed invention and gets a suggestion 
from one of his fellow workers which 
solves the problem, how is the credit 
* divided? 

5. Do joint disclosures automatically 


Propuct 








ee EE 


the credit for inventions relat 


ng thereto? 


3. How is the matter handled if two 


} 


more men are working on the same de 


submits a 
disclosure that incorporates ideas originated 


velopment and one of them 


that the 
be divided equally? 
WU here 


determine monetary reward shall 


two men submit the same dis 

closures, the one whose disclosure beat 

the earlier date and time gets the credit 
Where three or more are working 


the same development, the inventor ask 
witness his dis 
with his a 


} 


inventor's priority and righ 


two of his associates to 


closure, thereby establishing 
sociates the 


to ownership. 


If a man develops an invention that 
corporates the ideas originated by on 
or more of his associates, the disclosut 
: _ 1 : +] 1 — | . » 
IS signer yoInNuIY, anc ilh\ ubdsequel 





patent is issued jointly 
If an engineer receives a_ suggestic 
from one of his fellows that results in 








invention, the di 





essential 





part of the 





closure is signed jointly Incenti' 
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Into each design go the discoveries of research, the results of tests conducted 
in Universal's six laboratories, and the inventive ideas contributed by interested 
and enthusiastic employees encouraged by the company's patent-reward plan. 


wards are paid to all inventors on ac- 
epted disclosures. Decisions by the 


United States Patent Office as to which 


laims shall be allowed is an excellent 
uide to the relative values of the vari- 
us contributions to the invention. 
Success or failure of any patent re 
vard system depends almost entirely on 
he enthusiasm for it that the participat 
ng engineers show. If the men feel that 
t is merely a “company system” the sys- 
Conversely, if the. com- 
any makes clear that it wants the partici- 
ants to run the system so far as they can, 
nost of the doubts will be dissolved. 
Thus, the men themselves should .be 
illed on to formulate the rules for sub 
nission of disclosures. Engineers, other 


than those whose disclosures are under 


sideration, can sit on patent board 
ieetings. The men must be convinced 
iat the system is unbiased. The system 
ist be flexible and a very reasonable 
estment will keep it working. 
If the patent reward system is 
erated properly, the monetary rewards 
but a minor consideration in the eyes 
the engineers. The men are primarily 
terested in the prestige that the patent 
ird gives them in the eyes of their fel- 
s. The importance of this must not 
inderestimated. It is for this reason 
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that all procedures under the system must 
be given serious attention and_ publicity. 
When an engineer has a disclosure ac 
cepted, he should not be given a mere 
typewritten notice, or informed of it cas 
ually in the chief engineer's office. ‘The 
whole department should be assembled 
and the chief engineer or vice-president 
in charge of engineering should announce 
the award. Ceremony should be com 
mensurate with the importance of the in- 
vention. Company officials should make 
It a point to announce award winners 
personally. Further, announcement of the 
award should be carried in the. company’s 
“house” publications. - 
Growing personal prestige and profes 
sional progress are always expected to go 
hand in hand. In the eyes of the engi- 
neers, patent awards are not substitutes 
for pay increases. Management must give 
clear evidence that it has the same view- 
point. If the company is willing to pay 
for inventions and patents, it is obvious 
to the engineer that the company values 
them. Hence, an engineer who receives 
numerous patent rewards must be worth 
more to the company than one who has 
shown no inventive ability. That con- 
clusion is correct, and the chief engineer 
and the company must give the engineer 
recognition in the pay envelope com- 
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mensurate with the value of his patents. 

Before attempting to induce manage- 
ment to adopt a patent reward system, the 
director of engineering, be his title chief 
engineer or vice president in charge of 
engineering, must first sell management 
on the necessity for a complete and com- 
petent engineering organization The 
mechanical operation of the engineering 
department in the day-to-day operations 
of the company.is only-one consideration. 
Management must recognize that quality 
of the department’s output is a vital 
factor in the profit structure. Anything 
that increases the quality of this output 
merits serious study by management. 

A successfully operating patent system 
usually pays for itself in the competitive 
values, trading values and direct values of 
the patents it produces. That, however, 
is only a. minor aspect of the benefits of 
a sound patent reward system. The mere 
fact, that management gives direct evi- 
dence of the importance it attaches to en- 
gineering by the conduct of a patent re- 
ward system, serves to add dignity and 
importance to 4 position in the engineer- 
ing department. Such a system also 
builds a healthy competitive spirit, com- 
pany good will and enthusiasm, all of 
which are reflected in the quality of the 
designs produced. 
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Properties of Gas Welds 
In Three Alloys of Sheet Magnesium 


W. H. JONES 


Production Design Engineer, Lockheed Aircraft Corporation 


Advantages of Dow ''M" alloy or equivalent for gas welded parts 
are discussed from the results of an independent investigation 
of the properties of welds, welding procedures, and heat-treat- 
ment for production assemblies and test specimens of three alloys 
of magnesium. A compromise is made to get good corrosion 
resistance and adequate strength, and to minimize hot-shortness. 


INVESTIGATION of the weldability of 
sheet magnesium up to 0.064 in. thick by 
gas welding showed that the “M” or “3S” 
alloy is much more satisfactory than “FS” 
or “52S” alloy. While gas welds in “FS” 
or “52S” alloy are stronger, they are un 
desirable because of their low resistance to 
and possible difficulties with 
“hot-short” characteristics. The “‘J-1”" and 
“57S” alloys were not tested. Strength of 
welded “M” sheet increased 
by using “J-1” filler rods but corrosion 
resistance of these 


corrosion 


alloy was 


welds was not deter 
mined. 

Butt proved to have higher 
strength than flange type welds but both 
types are considered satisfactory. Lap and 
fillet approved because 


there is no way of cleaning the welds to 


welds 


welds are not 


prevent corrosion. Flanged joints for test 
welds had a flange height of three times 
material thickness and ¥s-in. bend radius. 

Since magnesium alloys are “hot-short” 
materials, design of weld joints and the 
general shape must permit thermal ex 
pansion and contraction, thereby relieving 
strains that would cause faulty welds. 
l'ack welding is not possible on flat sheets 
because expansion and contraction is re 
stricted to one plane and the material is 
weak at high temperatures. Tack welds 
broke or pulled away as they cooled and 
contracted. Beads parallel to the weld 
help to prevent warpage but are not suf 
ficient to prevent cracks in welds made 
in flat sheets if movement is restrained. 
‘Tacking was possible on all alloys when 
the sheets were rolled 


to form a curved 


surface and the edges along the seam 
matched, thus permitting expansion and 
contraction in more than one plane. 

Flat sheets can be welded without tack 
welds and without warpage if the edges 
of the sheets are brought together at one 
end and separated at the other end so 
that they will be drawn together as weld 
ing progresses. A slight bevel on the 
under side of the edges of the sheet, or 
a space of sz to re in. between the edges 
permits complete penetration and pre 
vents flux and oxide inclusions when weld 
ing 0.064-in. and thicker material. 

Average tensile strengths of welded test 
specimens are summarized in Table I, 
which indicates that joint efficiencies and 
strength consistency of the welds in “M” 
alloy sheet were improved when the filler 
material was changed from strips of sheet 
stock to Dow Purchased 
filler rods are preferred because they are 


welding rods. 


cleaner and more nearly uniform in size 
than those prepared by 
sheet. 


the shop from 
somewhat better results 
probably would have been 
filler material had been 
thicker than 0.051 in., which 
heaviest available for test welds. Heat 
treatment of specimens at 400 
deg. F. for 1 hr. failed to improve tensile 
strength. Still higher temperatures, 450 


However, 
obtained if 
made of stock 
was the 


welded 


Fig. | (left}—''M" alloy welded with ''M" alloy filler rod shows good welding characteristics. The zone of transition 
from wrought to cast structure is narrow but blending is good. The large grain structure in the cast portion of the 
weld is typical of sand casting alloys. Fig. 2 (Right}—''M" alloy welded with ''J-I" alloy filler rod shows a broad tran- 
sition zone. The weld is only fair but probably is stronger than a weld with "M" alloy rod. 
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"FS" filler rod. 


Fig. 4 (Left)—Stress corrosion test set-up. Fig. 5 (Right)—Porcus tack weld and a crack at the intersection of the fillet 
and seam weld in a tank made of 52S alloy. The same design of tank but made of M alloy did not have these defects. 


nd 500 deg. F., lowered tensile strength 
nd caused deterioration of weld structure. 
Figs. 1 to 3 show the .effects of different 
filler rod materials in welding. 

Corrosion resistance of welds was de 
accelerated _ salt 
tress corrosion tests. 


termined by spray and 
The greater corro 
on resistance of the welds in “M” alloy 
ecame evident after 250 hr. exposure to 
Stress were 
iade with the apparatus shown in Fig. 4, 


It spray. corrosion tests 


ng a solution of 2 percent sodium di 
iromate and 34 percent sodium chloride. 
!he load was adjusted to stress the speci 

n to 32,000 Ib. per sq. in. All speci 

ns of “52S” and “FS” allovs failed in 

iwerage of 2 min. Variations in heat 
itment showed no effect that could be 
rrelated with the length of time before 
lure. The “M” alloy specimens re 
ined in the solution 40 hr. without 
ducing failure. 
lhe weldability of seams in tanks of 
2S” and “M” alloys was checked by 
king cylindrical shells in two halves. 
er necks were so placed as to make it 
essary to weld across the seam joining 


two cylindrical halves. This was done 
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Table I—Ultimate Tensile Strength of Gas-Welded Joints 





Average 








Average 


} im Oo. a. &, 

| Control Weld 

} Specimens, Specimens, Joint 

Magnesium Thickness, Ib. per Ib. per efficiency, Type of Filler 
Alloy in. sq. in. sq. in. percent Joint Material 

Mh 0.040 1,159 294 25.4 Flange Strips Ma Sheet 
Mh.. as 0.040 1,159 159 39.7 Butt Strips Ma Sheet 
Ma : 0.050 1, 686 187 28.8 Butt Strips Ma Sheet 
Ma : 0.050 1, 686 830 19.2 Butt Dow “M** Rod 
Ma 0.050 1, 686 980 58.0 Butt Dow “J-1" Rod 
FS-th 0.050 2,115 1,475 69.8 Butt Dow “FS” Rod 
FS-th 0.040 1,765 1,258 71.3 Butt Dow “FS” Rod 
52S8-H 0.050 2,345 1,484 63.3 sutt Dow “FS” Rod 
52S-H 0.064 2,830 2,082 73.6 Butt Dow “FS” Rod 





in order to observe whether cracks would 
occur there. Filler necks would normally, 
for good design, be flanged so that a butt 
type weld would be made rather than a 
fillet weld. 

Tack welding and final 
seams in the 


welding of 
“S2S” alloy tanks were ac 
complished without cracks. Porosity oc 
curred, however, at each tack weld, even 
though the area was refluxed before weld 
ing. Weld found at the 


cracks were 
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points where the filler neck welds crossed 
the weld around the center of the tank. 
The “MM” completely 
welded with “M” alloy filler rod without 


alloy tanks were 
producing any cracks or porosity. 
Welding test specimens were made of 
4 x 6 in. sheets of “Ma” allov in 0.040 
and 0.051-in. gages for flange welds and 
of 4 x 12 in. sheets of 0.040, 0.051, and 
0.064-in. gages of “Ma”, “Mh”, “FS-lh”, 
and “52S-H” alloys for the butt welds. 
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Engineering 


Refinements 


Highlight 1946 Ford Cars and Trucks 


STUDY OF THE 1946 FORD MODELS indicates that the 
number of engineering improvements is practically equivalent 
to those made previously over several model years. As a result, 
the 1946 car and truck designs are definitely not ‘‘face-lifted” 
1942 models. Exterior changes are few in number, but im- 
proved appearance is achieved with a heavier grille and new 
ornamentation. Mechanical improvements, based on wartime 
progress, include tri-alloy (Pb, Ag, Cu) bearings, redesigned 
springs, improved brakes with floating shoes, and numerous 
refinements in engines and accessories. Improved engine cool- 
ing is achieved through block design changes. <A_ radiator 
pressure cap, standard equipment, reduces boiling point approxi- 
mately 8 deg. Intake and exhaust valves are equipped with 


82 


hardened heat-resisting alloy steel inserts to reduce cost of 
adjustments and regrinding. 

The Ford line will be powered with a 100 hp. V-8 engine, but 
a 90 hp. 6 cylinder in-line engine will be optional. Both the 
V-8 and 6 cylinder engines have 4-ring aluminum pistons 
shot-peened and rust-proofed valve springs, and are equip 
ped with a redesigned distributor, oil filter and an oil-bath ai 
cleaner. Similar improvements feature the Mercury, Lincol: 
and truck engines. Plans are to produce nine model styles ix 
the Ford line, five in the Mercury line and two in the Lincol: 
line. Upholstery will be mohair-broadcloth combined wit! 
irtificial leather door decorations, and plastic will continue t 
be used for instrument panels. 
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Cutaway section of left side of engine block shows changed valve angle so that 
valve head is 0.090 in. farther away from the cylinder. This prevents cracks 
between valve and seat, improves cooling around exhaust ports, and aids manu- 
facture by eliminating core breakage. Valve pockets in the combustion chamber 
have been moved out 0.070 in., and intake ports have been widened 3/16 in. 
at a point adjacent to the valve guide bushing to increase volumetric efficiency. 
The block is machined to permit using same head on both cylinder banks. 


PRODUCT DESIGNS 





Aluminum piston and connecting rod 
assembly. Four rings help reduce oil 
consumption. Piston pins are now made 
with heavier wall sections, lower left 
photograph, to eliminate breakage in 
service. Crank throws are balanced 
accordingly. 
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Oil drain 


New Design 








Rear main bearing oil seal has been redesigned to prevent 
il leakage. New design consists of a packing around the 





three times the 
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not occur. Tests 


crankshaft, and a reverse spiral groove along the crank 
shaft, which returns oil to the crankecase, reduces seepage 


Old and new type bearings. New bearings, of Pb, Ag 
and Cu material, 


were developed during the war fol 


heavy-duty military service. It was found that cadmium 
fatigued under severe service. In addition cadmium was 
a strategic material. Copper-lead when used in floating 
bearings has the disadvantage of a weak lead layer next 
to the steel backing. In the new development, the silver 
alloys with the copper and lead, and segregation does 
indicate that these new bearings have 
life of conventional types 


t+ 
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Engineering Refinements in 1946 Fords (continued) 





















New and old distributor caps. To pre- 
vent condensation within the distrib- 





utor, the distributor is sealed and 
ventilated by breathing passages in 
the terminal housing and cap. Sealed 
construction also serves to protect 
the formerly exposed high-tension 
wires from mud, oil and water. In 
addition, new cable, neoprene = coy 
ered, has moisture and oil resistance 
Left photograph is the new design. 


(Right) Front motor support, six 


cylinder engine. The new design util 





1Zé neoprene instead of natural ru 








Fixed pivot 








New brake has fixed anchor and _ floati1 shoe, thus full ang] o that the retracting springs slide the shoe upward 
contact of the lini lace Is obtained and I Hh LOC ed and prevent brake drag Since the shoe floats and can 
pressures, which cause squeaks and groans, avoided. The center itself in the drum, pedal pressure is reduced. Ad- 
flat in the hole at the bottom of the shoe is at an 8 deg justment is also easier, and lining wear is reduced. 
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ee Current Design New Design 














Cradle mounting of radiator prevents corner cracks in Transmission gear shift lever for trucks has been improved 


by removing the reverse gear lockout latch and rod, and 
redesigning the gear shift housing by incorporating a 


radiators and consequent water leaks. The bracket iso- 
lates the radiator from the frame thus preventing direct 
transfer of road shocks. Radiator life is thus increased and 
corner cracks reduced to a minimum. 





spring resistance to hold the reverse lever out of the 
reverse shift position. This eliminates rattles. 





(Left) Water pump seal has been redesigned. 
Former models had the seal rubbing di- 
rectly on cast iron, causing rust and wear. 
In the new design, the seal seats against 


a bronze washer and wear is reduced to a 


















| minimum. 
| . 
N Seal rubs Seal rubs 
} fl against against 
| cast iron _~-- bronze washer 
| vAICh) ‘st which does ; 
ee eee (Below) Composite thrust washers have been 
causes wear rot rust ; é 
added at each end of the truck transmission 
countershaft or cluster gear to reduce wear 
at these points, and provide means for 
y easily servicing the transmission case _ if 
any wear does occur’ by replacing these 
thrust washers. Previously it was necessary 
Former Design New Design to reface the countershaft bosses, and add 


special spacers, or replace the transmission 















Thrust 





washer —~ 
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Old Style Seal New Design Seal 




















Seals for hydraulic shock absorbers have been rede- 














vard igned. Former seal, a flat-type,’was of felt and asbestos 
can nd did not always prove effective. New design, of SS 
Ad- 


ynthetic rubber, has tapered seats to permanently retain 
ydraulie fluids. 











945 OpuCT ENGINEERING — SEPTEMBER, 1945 S85 























PRODUCT DESIGNS 


TURRET FEED SYSTEMS must include provision for 
ammunition storage, means for transferring amnunition 
from storage reservoir to gun, auxiliary power drive ap- 
paratus to overcome gravity lift and friction drag of belt, 
and means for disposal of empty shell cases and links. 
The design of the necessary parts must consider restric- 
tions of space and weight as well as wide variations in 
temperature with lower limits of —65 F, humidity, alti- 
tude, vibration, shock, and maneuver accelerations. In this 
article H. M. Otto, Aeronautics and Marine Engineering 
Division of General Electric Company, describes essen- 
tial details of the design developed for the B-29. Basic 
elements of the feed system are similar for each turret. 
Ammunition is stored in large capacity cans under or above 
the guns, feeding around guide rollers through chuting 
and ammunition boosters to the guns. Empty cases and 
links are discharged into a central hopper from which they 
pass to a receptacle in the ship or to outside by gravity 
feed. ‘The lower turret discharges outside through a trap 
door which opens automatically whenever the guns are 
fired. An important accessory is the link chute which 
permits the link to be directed from the gun to the 
hopper. At the entrance to the gun a bell-mouthed guide 
facilitates entrance of the ammunition into the gun. 


> feed adapter 












~--Right gun 


Right 
ammunition 
booster 


Right 
--ammunition 
storage can 








‘50 CAL. MACHINE GUN 
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Ammunition Feed Systems 
For B-29 Remote-Controlled 


Machine Gun Turrets 
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Ammunition belt is composed of indi- 
vidual cartridges assembled with hard- 
ened steel] links. The links are separate 
but interlock on assembly to form a 
continuous chain with the cartridge 
serving as the pin. The cartridge is 
held in place by friction only. The as- 
sembled belt is elastic and will bend 
freely over a roller parallel to the bul- 
let, also has considerable flexibility. 
The maximum link strength is approx- 
imately 100 lb., but ammunition feed 
design limits tension to 50 lb. since 
stretched links produce gun stoppages. 
The ammunition belt is pulled into 
the gun in a series of intermittent 
erks, at a frequency of 12 to 15 times 
per second. The time cycle is approx- 
mately equally divided between recoil 
and counter recoil so that the actual 
eeding of the ammunition, which oc- 
curs during counter recoil only, takes 
‘lace in the last half of the cycle. 
Guns are mounted on a shock ab- 
orbing recoil adapter which permits 
movement backward up to 5/16 in. 
ud forward up to 1/8 in. each time the 
in discharges, a motion which the am- 
unition belt is obliged to follow. The 
‘ll-mouthed feed guide helps main- 
in the necessary alignment and per- 
its passage of incompletely belted 


rtridges which would otherwise 
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catch on the gun opening. Belts are 


only partially enclosed to allow maxi- 
mum accessibility and to meet limited 
space conditions. In the lower turret, 
the completely enclosed chute is flex- 
ible. Rollers are provided where pos- 
sible on bends off 45 deg. or greater. 
Since the force required to pull am- 
munition through the feed system is 





usually greater than the pull force of 
the gun, electrically operated boosters 
supplement gun pull and provide a 
safety factor for maneuver accelera- 
tion forces of 2 to 3 times normal 
The boosters are opposite the gun feed 
openings for economy in space and 
convenience of control. 


Continued on next page 
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Systems for B-29 Remote Turrets (continued) 






































Driving or booster member consists of a motor-driven rub- 
ber sprocket, whch is energized whenever the gun in fired. 
The belt 9(0-de- 
gree 
by its own 


loops over the sprocket in a 
teeth. It is 
with 


ammunition 
held in position 


the intermittent 


turn engaging several 
tension. Sychronization 


feed action of the gun is effected by successive engagement 


and disengagement with the sprocket as the tension in- 
creases or decreases. 

The sprocket speed is faster than the gun and when 
the tension decreases below a minimum value, usually 
1 or 2 lb., complete disengagement takes place and the 


sprocket spins freely. Likewise, if a gun should stop sud- 
during the the 
belt throws free, obviating need for a special shut-off switch 


denly firing cycle, tension decreases and 


or motor overload cut-out. A small metal stripper element 
gives adjustment of outlet tension. In this action there are 
no swinging arms or effected by 


contacts to be vibra- 


tion or maneuver-.accelerations. 
Rubber teeth in the sprocket are sufficiently flexible to 
high belt This 


and 


prevent shock loads on and gearing. flexi- 


bility also other 


the 


permits stretched links 


the 


passage of 


deformations in belt without 
Total 


unnecessary 


jamming or stalling 


motor. between booster and gun is also 


the 


guiding 


due to small tension existing between 


booster and gun. This factor is of advantage in permitting 
the sharp belt twist incurred in elevating the guns within 
the 


fixed with re- 


all 


necessary Boosters 
the gun 


between 


narrow space. are 


spect to motion in elevation so that twist is 


taken boosters and gun. 


The self-energizing control booster feature permits two 


drive units to be served by a single motor with resulting 
and 
lift of 35 lb. or 
The 


volts, or 15 


economy in weight power requirements. A motor of 


1/5 hp, gives a better at the sprocket for 


(inrush) is 
The 


and 


a normal firing rate. maximum current 


30 amp. at 24 amp. per booster. motor is 


series wound to obtain good starting torque also to 


permit parallel connection with the firing solenoid. A shunt 
would 


motor act as a generator at cut off, adding time 
delay to the firing solenoid. This “hold in” effect is not 
experienced with the series motor. Electrical connection 


to this motor is made through a standard Amphenol con- 


nector with three leads brought 


out to 


permit external 


588 


reversing. 


tection 


gearing 
over a wide range of lubrication conditions. A 


running clutch 


Other de 


with 


feeding by the gun in 
similar unit 
taining slack between belt and gun during standby periods. 
All parts are made in unit 
facture and servicing. 
removed 


against 
tails 


throughout 


in reverse 


for repair or 


of 


burnout. 


the 


permits forward 
the motor stationary to 
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which 


case of 


prevents 


operates 


replacement. 


assemblies 


construction 
with 


rotation 
facilitate 
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tor 


good 


power 


the 
loading 


Windings are glass-insulated for maximum 


include 


efficiency 


sprocket 
and 
failure. 


rotation, 


ease 


Sprockets and motor can be 
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spur 


roller over 


self- 
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manu 


quickly 
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Four-gun booster is a double unit handling two belts and 
having a 


single 


motor. 


Assemblies 


are 


right- 


and 


left- 


handed, but many parts are common to the two-gun units. 


The same motor type is used for both two-gun and four- 


fun 


units. 
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Portable Power Driven Conveyor 
Simplifies Material Handling 


LIGHTWEIGHT PORTABLE CONVEYOR, designed by the 
Coaltoter Conveyor Company for handling coal, sand, grain, 
tertilizer, salt and any bulk material up to 14 in. top size. is of 
welded steel construction. Known as the Tote-All Conveyor, it is 
ivailable in two lengths—14 ft. and 20 ft. This conveyor, hand- 
ling up to 14 tons of coal per min. is ideal for making deliveries 
into high windows and is being used to unload box cars, 











gondola cars, hopper cars and stock piling inside bins. Addi- 
tional efficiency and versatility is obtained with the ‘Trail-Hoist, 
a combination trailer and lifting device, designed for use with 
these conveyors. This is a sturdy trailer, easily handled by one 
man which incorporates a fast-action hydraulic lifting device and 
an easily attached A-frame. The Trail-Hoist raises the conveyor 
as much as 12 ft. on 20 ft. model, 8 ft. on 14 ft. model. 
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‘Conveyor -be/t 
tension adjustment 


CO0O00KO 080 w 


r ' 
“Countershafts + 





‘ 
Conveyor-be/f 
drive pulley 





Power unit of the conveyor is demountable and consists 
ff an electric motor or a gasoline motor of 1.5 or 2.3 
ip. which drives the cleated conveyor belt through a 
ombination V-belt and chain drive. Motor is pivoted at 
ts mounting, thus it assumes a vertical operating posi- 
ion regardless of the conveyor angle. 


onveyor drive consists of the power unit, two counter- 

hafts, two chains and a V-belt connecting the motor 
the first countershaft. Control of the V-belt is through 
ovement of a lever attached to the motor support. This 
ver moves the support to loosen or tighten the V-belt 
d also acts as a simple clutch. 
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Pneumatic Motors 
And Controls 


For Remote Operation 
Of Searchlight 


SEARCHLIGHTS designed for shipboard application operate 
on the ship’s existing air supply. Developed by the Lighting 
Division of the General Electric Company, the Novalux search- 
light can be installed anywhere on the ship’s deck and oper- 
ated with a handle located in the pilot house. The searchlight 
can be elevated or depressed while rotating in either direction. 
Speed of movement is controlled by the rate of air flow, which 
is graduated in direct proportion to the handle movement. 
Little air pressure is required to start searchlight movement, 
but with full speed each air motor consumes a maximum of 
8.1 cu.ft. of free air at 100 Ib. per sq.in. pressure. 
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Equipment consists of a cast steel gear box on which are’ universal hand-operated valve. «Two air pipes leading 
br mounted two piston-type reversing air motors. A double’ into each motor are connected to the control valve, which 
or shaft, to which the searchlight is bolted, protrudes from _ is located in the pilot house and connected to the ships 
pane the top. Air is fed to the motors through a four-way compressed air line, 








Coupling 
Seals Off Lines 
When Opened 
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Single unit serves as coupling when assembled and a line 
al when opened in a new device developed by the Exactor 
‘ontrol Co., Ltd. As described in The Engineer, the 
ipling is made of aluminum alloy for aircraft, stainless 
el for chemical applications, and of gunmetal for normal 
es. The synthetic rubber facings are renewable. The 
Sketch shows a normal screw thread connection, but 
bayonet fittings and other quick-release methods can be 
pted to the design where pressures are not high. 
the outer ring is unscrewed springs extend and press 
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the halves of the coupling body apart. Thus the fluid path 
gradually narrows until the rubber valve faces simultane- 
ously seat firmly under spring pressure. Another turn of 
the outer ring disengages it from the thread, and the two 
parts of the coupling are free, each presenting a closed 
end at the parted joint. When the two parts of the coupling 
are brought together the outer ring is engaged with its 
corresponding thread. As it is screwed home the valves are 
progressively opened against the springs until full-bore 
opening is obtained. 
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Flame-Cut and Forge-Welded Steam Platens 


LABYRINTH STEAM PLATENS, fabricated from three steel of three plates is then heated to welding temperature and i 
plates, are bonded homogeneously into one unit by the Lukens _ passed through a rolling mill, thus forge-welding the three plates 
Steel Company. A rolled steel center plate is flame-cut and tack- into a single homogeneous plate. Platens can then be treated a 
welded to the bottom plate to position the fingers forming the a solid plate and bent or formed to shape for drums and heating | 
labyrinth. The third plate is placed on top of the center plate kettles. Steel with corrosion or wear-resisting qualities can also | 
and the three plates are tack-welded along the edges. The pack be forge-welded to the top and bottom plates. 























































































































































































































(Aq AMM 
i Wide flexibility of design to suit service require 
ments is possible by flame cutting the labyrinth 

B Several individual platens can be grouped to 

! | suis ee ae a 
‘<a. a single inlet and outlet ports. Cleaning is 
hd facilitated, erosion minimized and_ leaks 
rs eliminated by this method of construction. 
3 | 
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Midget Armature 
Molded of Phenolic Plastic 
Nine separate copper inserts and a 


13 in. shaft are assembled and insulated 
from each other with less than a tenth 





ofan ounce of phenolic plastic in this 
midget motor armature. Although not 
a large volume job, the application of 
plastics is important in the proper 
functioning of the motor. Part is 
molded by The Plastic Moldings Cor- 
poration. 
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A Tide in the A ffairs of Men 


On August 6, 1945, an atomic bomb exploded éver 
/ 
the Japanese city, Hiroshima. / 
Its concussion blasted the city, vaporiz¢d the 





fibre of Japan’s will to resist, and flashed/ across 
the world a light of such glaring intensity that 


even blind eyes could glimpse the forked road 
that is presented to humanity’s choice and destiny. 

It has been a scant fifty years since Pierre and 
Marie Curie embarked upon their research with 
the avowed intent of discovering “how the atoms 
of the universe are put together”. Their work con- 
tributed radium to the knowledge and use of man- 
kind, but it marked only a way station upon the 
awesome quest which they announced and which 
thousands of scientists have since pursued. 

Under the compelling stimulus of war, the first 
major application of the release of atomic force 
lias been in an instrument that raises by an un- 
imaginable dimension our ability to dole out 
death. We can be devoutly grateful that the sci- 
entific leadership of the Allies, and particularly 
the industrial strength of the United States, 
l‘rought to us, rather than to our enemies, pri- 
rity in the development of this dread weapon. 
tut even in its present infant phase, it is clear 
that ownership of the principle of the atomic 
bomb earries a trusteeship of terrifying gravity. 

We hold in trust a power that is capable of 
unraveling the very fabric of our civilization. 
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Equally, it may be susceptible of development as 
a mighty force for human welfare. But we have 
proved the destructive use, while the constructive 
applications are still in the realm of speculation. 

Clearly the trust is of a magnitude that tran- 
scends national jurisdiction. No walls have ever 
been built high enough to fence in the spread of 
scientific knowledge, and even if we were resolved 
to forego the harnessing of atomic power for 
peace, it is hopeless to think that its application 
for war can be held for long as the monopoly of 
one, or a small group of nations. 

At one giant stride our scientific and techno- 
logical development has so far outdistanced our 
social engineering, that we have no choice but to 
turn our full powers of creative imagination to 
control the forces we have unleashed and to bend 
them to man’s use rather than to his destruction. 

Since control is not possible without under- 
standing, I have asked several of my editorial 
colleagues in the McGraw-Hill organization to 
present on the pages which follow a non-technical 
but authoritative account of the known facts and 
implications of atomic power. 





President, McGraw-Hill Publishing Co., Inc. 
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HOW ATOM SPLITTING 












Five years ago the world learned that the atom of 
Uranium 235 had been split, releasing energy at the 
rate of about 11,400,000 kilowatt-hours per pound. 
The whole amount tested was less than the head of 
a pin, but there was no escaping the possibility that 
heaters, engines, turbines, jets and explosives could 
be powered by atomic energy. Then began the race 
to win the war with atoms. 








With what help England could give, America 
outran the best atom-splitting team Germany could 
muster. It was all done in silence. From the summer 
of 1940 until the atomic bomb blasted Hiroshima, 
black secrecy blanketed history’s most amazing sci- 
entific and industrial accomplishment. 

Coldly scientific in form, the War Department’s 
“Smyth Report,” released August 12, 1945, traces 
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_| ATOM PARTS 2 SIMPLEST ATOM 3 TYPICAL ATOM 
PROTON, Mass=! ll = ~<_ One electron Pattieal on naa 
| In Electrical charge= +1 f \ Charge -! / \Charge -2 
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‘sae | | 0s eet Charge O 
| Actually 7gg5 of Proton weight | Atom weights! Atom number=!_ =| | Atom weight=4 Atom number=2_| 





Each of the 92 elements has its own atom, yet all atoms are 
made from the same three pieces, Fig. 1: proton (weight 1, 
electric charge +1), neutron (weight 1, charge 0), electron 
(weight 0, charge —1). 

Every atom is a tiny “solar system.” Its central “sun” 
has one or more protons, generally neutrons too. The re- 
volving “planets” are electrons, one for each proton in 
nucleus, because plus and minus must balance in the atom. 
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The opposite charges attract, but high speed keeps the elec- 
trons out in their circular orbits, just as the centrifugal 
tendency of the revolving earth defies the sun’s gravita- 
tional pull. All the weight of an atom is in the nucleus, so 
add the number of protons and neutrons to get the atom’s 
weight. The atomic number is equal to the number of 
protons. The elements are known by their atomic numbers. 
Thus uranium (92 protons) is element 92, 






















| If the nucleus were a baseball, the 


| electron would be a speck 200Oft away | 
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Energy values are relatively small 
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| electricity enough to run a !00-watt 
bulb 13,000,000 years. 
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With only their outermost orbits touching, it would take 
half a million atoms to span the thickness of a human hair. 
Yet if one could expand an atom until its outer orbits en- 
circled 100 acres, the nucleus would be no bigger than a 
baseball. The atom is mostly empty space, Fig.4, and nuclei 
are difficult targets; so much so that a neutron bullet fired 
at a mass of atoms may pass right through without a hit. 


























The almost weightless speeding electrons, Fig. 5, supply 
all the energy of chemical reactions (as when coal burns 
or TNT explodes). Evading all ordinary chemical action, 
the immensely greater energy bound up in the nucleus, 
Fig. 6, can be released only by direct hits on the nucleus 
to break the bonds that hold the protons and neutrons in 
a tight bundle. 
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ca the fantastic course of atomic engineering thjough —to give the professional and business readers of 
ld the five years of news blackout. It leaves no doubt the McGraw-Hill publications a sound and honest, 
er that only a complete mobilization of America’s tech- though non-technical, understanding of this atom- 
ay nical resources could have won this victory in time. smashing business, so that they will know better 
ci- Other writers in other places will unfold the epic what to do about it in their personal and business 
story. This presentation leaves no space to reflect _ lives. 
ts the glory of the accomplishment or even to record Now for step one: learning the shape of atoms and 
es its history. The aim is more immediately practical how atom splitting releases energy. 
» nn 
7 RADIOACTIVITY so Neha 8 NATURE'S HEAVIEST ATOM| | 9 ISOTOPES 
particles ; 
RADIUM NUCLEU Bet Basic Source of Atomic Energy Chemically the same element and 
pe = Electrons their nuclei contain the same number 
particles 
of protons. Only the number of 
1S Gomma 92 ~\ neutrons differs. Thus the uranium 
rays or ae isotopes are: 
> Lighter nucleus URANIUM 
- Some unstable “heavy” 238 @ 92 @ 22 © 92 
atoms voluntarily split © |46 O 143 © 142 
to form other atoms ee ee 
| and release usable energy | U-238 U-235 U-234_ | 
| | 99.3% 0.7% NEGLIGIBLE 
= | OF ALL URANIUM | 
slec- Radium nucleus, Fig. 7, automatically emits particles and numbers of neutrons. 7 ranium 238 is the isotope in which 
ugal energy as it decays to form nuclei of a lighter atom. Most protons and neutrons total 238 (so atom weight is 238). 
vita common form of uranium, nature’s heaviest atom, is It is 99.3% of the total weight of pure, natural uranium. 
5, SO Uranium 238, Fig. 8. This form is not directly useful for The stuff needed for direct atomic-energy release is 
om’s energy release, but is important as the raw material for a Uranium 235, only 0.7% of the total weight and very diffi- 
r of new synthetic power atom, plutonium. cult to separate from 238. To put it another way, every 
bers. An element may have several isotopes — alternate forms pound of energy-giving U-235 comes mixed with a dead 
with the same number of protons but slightly different load of 140 pounds of relatively inert U-238. 
| ; = | 
| lO ENERGY RELEASED | 400000 kilowatt-hours per pound of U-235 
When nucleus of U-235 atom ts hit by neutron bullet EINSTEIN'S LAW: 
it explodes to form lighter atoms and spare neutrons 
whose combined mass is less than mass of U-235 One pound of anything = I!,400,000,000 kw-hr | 
Lost mass is transformed into energy-see Einstein's Law —————» mass energy | 
; when or converts to or 
sists ener ma 
rd ONE WAY U-235 SPLITS - wi | 
BARIUM 
U-235 NUCLEUS C) Applying this law to U-235 split: + | 
Explosion products of one pound of U-235 
watt NEUTRON NEUTRON weigh 0.9990 Ib.so 0.00! Ib. of the mass 
BULLET eae PARTS is converted into O.00!Ix1!!,400,000,000 = | 
11,400,000 kilowatt-hours of energy. | 
upply | 
ns 
bur 11,400,000 kw-hr. of energy per Ib of U-235 
ction, — 
cleus, low neutron bullet splits Uranium 235 nuclear target, gen- _ produced and directed and how a chain of self- ‘Erone agating 
cleus rating two lighter atoms (Fig. 10 shows one possibility) atomic explosions may sweep through a block of U-235 like 
yns in 


id several free neutrons ready to split other U-235 atoms. 
ne following pages show how the original neutron may be 


a forest fire to release heat energy equivalent to 11, 400.01 10 
kilowatt-hours per pound, CONTINUED ON NEXT PAGE 
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Man-Made Plutonium —U-235 Substitute 





CREATING and ISOLATING 















































HOW PLUTONIUM IS MADE FROM URANIUM O Pian pO 
| trom CSD JOINS 
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We now have two kinds of atoms suit- 
able for energy supply, Uranjum 235 
and the new man-made element No. 94, 
plutonium. Uranium, No. 92, has the 
heaviest atom of any natural element. 

The Manhattan Project’s plant, on 
the Columbia River at Hanford, Wash- 
ington, is the world’s greatest atom- 
making factory. Devoted entirely to 
the mass production of plutonium 
atoms, it uses U-238 as the raw mate- 
rial and U-235 as the energy source, 
intimately mixed in the same propor- 
tions as in natural uranium metal. 

The production units at Hanford 
are several huge uranium “piles.” Each 
is a very large block of graphite with 
holes in which are placed uranium- 
metal cylinders, sealed in aluminum 
cans to protect the uranium from cor- 
rosion by the cooling water constantly 
pumped though the pile. 

Each pile runs itself, so to speak. 
Not even the conventionally pictured 
bits of radium, beryllium and paraffin 
are needed as a “pilot light” to start 
operation, There are always enough 
stray neutrons, or even cosmic rays, to 
start a chain reaction. 

But once started, the design, size 
and control of the unit must be such 
that the chain reaction will continue at 
an even rate — neither die down nor 
overshoot into an explosion. 


To see this picture in atomic terms, 
consider the fraction of a second in 
which one million U-235 nuclei are 
split, producing two million lighter 
atoms (say, one million of barium and 
one million of krypton) and between 
one and three million fast-moving 
neutron projectiles. 

Some of these escape in free flight 
right through the relatively vast atom- 
ic “open spaces.” Some are “captured” 
by the many U-238 nuclei, and others 
are captured by the impurities. But, on 
the average, of the one to three mil- 


lion, just one million neutrons must: 


succeed in smashing another million 
U-235 atoms in the next fraction of a 
second. Thus, with reproduction rate 
exactly maintained, life goes on in the 
atomic-energy pile. 

The carbon, one of several possible 
“moderators,” serves to slow down the 
neutrons without capturing many. The 
chance of a fast, straight-moving neu- 
tron hitting a tiny nucleus is very 
small, whereas the “slow ball” neutron 
is likely to be sucked in by the nuclear 
attraction if it would otherwise be a 
near miss. 

From the practical angle, maintain- 
ing a chain reaction requires careful 
design and good controls. The pile 
must be slightly larger than actually 


necessary for a chain reaction (that 





means scores of tons of material). 
Controls must be sensitive and depend- 
able. They slow the pile down to the 
balancing point by sliding in retard- 
ers, such as strips of cadmium. 

As already noted elsewhere, the en- 
ergy released is about 11,400,000 kilo- 
watt-hours for each pound of U-235 
split. This energy appears first in the 
high speed of the pieces thrown off b 
the atomic split, then is converted to 
sensible heat as collisions slow dow: 
these projectiles. The energy is finally 
removed from the pile in the form of 
hot air, steam, hot water or other 
heated fluid in commercial quantity 
and thermal condition. 

Such piles, operated with normal 
uranium, or with uranium enriched i 
U-235, would seem to be the primar 
means by which atomic energy wii! 
serve (if ever) as a commercial sour 
of heat and power. Plutonium would 
be a byproduct, but might under ce! 
tain conditions add to the energy yiel 
of the pile without the need to sepa- 
rate it from the uranium. 

The use of normal uranium in the 
Hanford pile sounds extremely attrac- 
tive as a heat source, but has certain 
economic disabilities. Only a sma | 
part of the U-235 is used up before 
the pile must be shut down to remove 
the plutonium, 
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THE HIGH-POWER ATOMS 


Isolating U-235 —a Gigantic Task 





FOUR WAYS TO SEPARATE U235 FROM U238 


Gaseous Diffusion 
2 Through Barriers 


r Thermal 
Diffusion Method 






« Outside 
tube is - 
cold 





Inside 
tube is 
hot 




















Fluid uranium circulates, 
tends to concentrate lighter 
U235 at top 





High pressure; 





Lighter U235 gas passes 


3 Centrifugal 


Low pressure 


-- Porous 
barrier 

















U235 tends toward center 
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When mixture of gasified U235 
more readily through barrier and U238 is spun rapidly, lighter 


4 Electro-Magnetic 








Ms) 
JP Splitter 


In strong field of giant magnet lighter 
U235 particles are deflected more than 
U238. Half way round, splitter separates 
two streams. 








Many of the uranium ores, including 
most samples of pitchblende and car- 
notite, will yield from 1 to 15° me- 
tallic uranium. Chemical separation of 
the metallic “natural” uranium is sim- 
ple. Whatever the source, natural ura- 
nium contains the three isotopes in the 
constant proportions of 99.3% U-238 
and 0.7% U-235, with traces of U-234. 


Dollarwise Thoughts 


Costs mean little in war, but peace- 
time uses of U-235 and plutonium 
must pass the dollar test in competi- 
tion with coal, fuel oil, natural gas, 
gasoline and electricity. 

On the basis of energy costs only, 
“all other things being equal,” the 
table on the last page of this section 
shows at what price per pound U-235 
would give the same energy cost as 
conventional energy sources selling at 
the indicated prices. For such com- 
parisons it is convenient to remember 
that one pound of U-235 is equal (en- 
ergy-wise) to about 11.400,000 kilo- 
wait-hours, also to 1500 tons of coal, 
or 200,000 gallons of gasoline. 

Fuel engineers understand the limi- 
tations of such oversimplified compar- 
isons. Others should be warned that 
“all other things” are never equal. 





Separating the U-235 from U-238, 
an operation essential for explosive 
uses of U-235, and probably important 
for future commercial controlled-chain 
piles, has been most difficult. Chem- 
ical separation was impossible because 
U-235 and U-238 are chemically the 
same. 

The only possibility was a separa- 


on Atomic Energy 


With this thought in mind, reconsider 
the uranium piles operated at Han- 
ford to produce plutonium. These use 
U-235 in the cheapest form, say about 
$1400 per lb., assuming purified nor- 
mal uranium at $10 per lb. (140 lb. 
of uranium contains one pound of 
U-235.) 

If this were the whole story, coal 
would have to sell for a dollar a ton 
to break even with U-235 as a water 
heater. However, the pile using nor- 
mal uranium must be immense to hold 
its own in a chain reaction. More im- 
portant, the accumulating fission prod- 
ucts “poison” the reaction after only a 
small part of the U-235 has been used 
up. Then the uranium cylinders must 
be removed for plutonium recovery. 
Finally, it has not yet been found pos- 
sible to operate the normal-uranium 


tion by physical differences, primarily 
a one percent difference in weight. The 
porous barrier and centrifugal meth- 
ods pictured above required vaporiz- 
ing a salt of uranium. All the methods 
shown have been used or tried on the 
Manhattan Project. All require many 
stages to achieve a substantial concen- 
tration of Uranium 235, 


piles at high enough temperatures for 
practical power production. 

If we go to the other extreme and 
build a small pile, using concentrated 
U-235, we shall run into excessive ma- 
terial costs, perhaps several times the 
$52,000 per lb. set down in the table 
as the equivalent of 20-cent gasoline. 

Something between the two extremes 
is likely to prove the most economical 
— perhaps a pile operating on a U-235 
concentration between 1 and 10%. 

The engineer of the “atomic-power 
age” must know the price of Uranium 
235 in various concentrations and the 
characteristics of piles suited to them. 
No such information is yet available. 
He must also watch the danger from 
radio-activity; the requirements for 
radiation shields; explosion hazards, 
etc. CONTINUED ON NEXT PAGE 











Before discussion of possible and 
probable future applications of atomic 
energy to the arts of peace, the atomic 
Oe od should have consideration. We 
may assume that these bombs con- 
tained from two to 200 lb. of either 
U-235 or plutonium, or both. No more 
precise information is available. 
Details of the bomb design have 
been completely suppressed, but the 
following basic considerations are 
stated or implied in the Smyth Report: 
The explosive in a bomb must be 
highly concentrated U-235 or pluto- 
nium. Since slow neutrons could not 
produce a satisfactory explosion, the 
neutron retarder or moderator, is min- 
imized, This, in turn, requires a U-235 
mass so large that the escape of neu- 
trons without hitting nuclei will not be 
For every 1000 atoms hit, 
the neutrons produced must split more 
than 1000 new atoms, so that the re- 
action will proceed rapidly in an ex- 
panding chain, as sketched below. 
There can be little leeway in the 
size of the explosive charge.: For a 
given shape there is a certain “criti- 
cal” weight of material. If this is ex- 
ceeded the bomb explodes instantly. If 
the weight of charge is less than the 
critical, it cannot be made to explode. 
Therefore, the critical mass must be 
created at the moment of explosion. 
The Smyth Report suggests that this 
can be accomplished by breaking down 
the charge into two or more well-sep- 
arated parts, each having less than the 


excessive, 


HAT TO EXPECT 





bigger than your fist. 
atomic power. 


price of power. 





raw material for chemical manufacture. 
2. In a few years a tiny bit of uranium, built in at the 
factory, will drive your car for life through an engine no 


3. All the big central stations will soon be running on 


4. Cheap atomic energy will enormously reduce the 


CLAIMS LIKE THESE ARE NOT JUSTIFIED 


1. Pretty soon no more coal will be mined except as a_ | 








critical mass. At the appointed mo- 
ment these could be brought together 
within the bomb to create a super- 
critical mass, which would then ex- 
plode automatically. 


Peacetime Applications 


Except possibly for superblasting 
operations, uncontrolled explosive re- 
actions cannot be permitted in the 
peacetime use of atomic energy. This 
means that the quantity of U-235 as- 
sembled in any one spot must always 
be kept well below the critical weight 
to avoid spontaneous explosion. 

Depending on the particular appli- 
cation, the most desirable concentra- 
tion of U-235 may range anywhere 
from the 0.7% in normal uranium up 
to 100°, with the probability that 


many industrial applications will find 
the greatest economy in concentrations 
between 1% and 15%. 

This matter of the degree of con- 
centration of U-235 has received little 
public attention, yet nothing could be 
of greater practical importance. To 
make this point clear, consider the two 
extremes, 0.7% of U-235 and 100° of 
U-235, respectively. 

The Hanford pile, using normal ura- 
nium (0.7% U-235) with carbon mod- 
erator, must be very large to work at 
all. It is inefficient in the sense that it 
must be shut down after a small part 
of the U-235 has been consumed. It 
cannot operate at high temperatures. 

Its great advantage as a heat pro- 
ducer is the fact that its U-235 is 
bought at the lowest possible price. If 
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Carbon slows down neutrons for 
easier hits on U235 nuclei. Hits 
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Piles using natural uranium will 
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neutron escape. | 
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..- BUT REMEMBER THESE FACTS 


1. The large-scale, controlled release of heat energy 
from U-235 has been fully demonstrated. 

Beyond question, this energy could be applied di- 
rectly for heating water and air, and making steam. 

3. Such heat, in turn, could be applied directly, or con- 
verted into mechanical power or electricity by conven- 
tional steam turbines and gas turbines. 

4, If and when U-235 in concentrations up to 10% costs 
$25,000 per lb., it may find applications, but will 


compete, at first, with premium fuels rather than coal. 


less than 











purified normal uranium sells for, say, 


shown for the gas turbine would, of 
course, have to operate at tempera- 
tures up to 1200 F. There seems to be 
no basic reason why the pile itself 
could not be built inside the com- 
pressed-air receiver, discharging its 
heat directly to the compressed air. 

With rather high concentration of 
U-235, this arrangement might be suit- 
able for large airplane drive if exces- 
sive weight of radiation shields could 
be avoided. 

Also, presumably, rockets and planes 
of the “buzzbomb” type could be pow- 
ered by atomic heat delivered to the 
air of the jet steadily, not in puffs. 

The sketches stress direct applica- 





$10.00 per lb., the price of 140 lb. (con- 
taining one lb. of U-235) will be only 
$1400. This would be a very favorable 
price if the pile could operate efficient- 
ly with the 0.7% U-235. 

Concentrating the U-235 to 100% 
would permit a much more compact 
and convenient pile — perhaps little 
more than small pieces of U-235, en- 
cased in aluminum to ward off corro- 
sion, and immersed in a tank of water; 
this should convert the water into 
steam at a regulated rate. 

In large part, the control would be 
inherent. The water as a moderator 
would keep the chain going, but if the 
reaction got too violent, the result- 
ing higher superheating of the steam 
would decrease the moderator effect 
and thereby hold the reaction in check. 
Yet even if all this comes true the cost 
of concentrated U-235 in the near fu- 
ture will be many times $10,000 per lb. 

Running up the concentration only a 
few percent above that in normal ura- 
nium may prove to be the way to get 
reasonable pile size and good effi- 
ciency without incurring exorbitant 
concentration costs. 
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When atomic energy is applied, the 
‘'arting point is heat, picked up by 
ater, air or a special heat-transfer 
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tay be essential in certain applica- 
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| ons (space heating and service water, 
{fr example) where people must be 
p otected from injury by radioactivity. 

lhe intermediate heat-transfer fluid 








Direct or indirect (as here) delivery of atomic piles heat to air heater at 
temperature above IOOOF could operate gas 
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THESE THINGS 
MIGHT RESTRICT USE 
OF ATOMIC ENERGY 


1. Ineffectiveness of large 
piles using normal U-235 con- 
centration 


2. High cost of concentrated 
U-235 for smaller, more effec- 
tive piles 

3. Danger from radioactivity 


4. Weight and cost of shield- 
ing against radiation 


5. Explosion hazard 


6. Possible short supply of 
uranium 


7. Governmental restrictions 
on atomic-energy materials 











tions of hot air, steam and hot water 
to process and space heating. This em- 
phasis is justified by the often over- 
looked fact that such applications of 
heat have many times the total energy 
value of all the electricity generated in 
the United States for all purposes. 

There has been much popular spec- 
ulation regarding the type of engines 
required for atomic-power generation. 
The answer is simple. Present engines, 
steam turbines and gas turbines can 
be used with little or no change. This, 
of course, does not rule out the pos- 
sible discovery of specialized engines 
for atomic power, or even direct pro- 
duction of electricity from atomic 
energy. 

In the long run the implications of 
atomic power are staggering for both 
war and peace. However, popular writ- 
ers on the subject have undoubtedly 
created unreasonable hopes in the 
minds of readers — for example, the 
expectation that in two or three years 
the Detroit builders will market cars 
with built-in “lifetime” slugs of U-235 
and “‘fist-sized” engines. 

Yet it seems fairly safe to predict 
that atomic energy will find some com- 
mercial applications within the next 
five or ten years, first, probably, as a 
premium fuel like aviation gasoline, 
worth a fancy price for specialized ap- 
plications where low weight or some 
other characteristic is important. 

As the cost of concentrating U-235 
is reduced and application efficiencies 
improved, atomic energy may compete 
with cheaper fuels, perhaps ultimately 
with coal. 


Important non-power applications of 
atomic energy may well include the 
ultra-high-temperature processing and 
fabricating of materials— also, modern 
“alchemy”: building and rebuilding 
atoms to create new elements and to 
produce old elements at lower costs. 

Radioactivity obtained directly or 
indirectly from artificial atom-splitting 
should find many important medical 
and industrial applications. 

Turning back to ordinary power ap- 
plications, we must avoid the tempta- 
tion to overstress the economic impor- 
tance of lower-cost power fuel. Fuel 
cost is only about 17% of the gross 
receipts of the electric utilities. Here’s 
another way to put it: If, after allow- 
ing for transmission losses, one kilo- 
watt-hour delivered to the consumer 
from modern plants represents a coal 
consumption of 1.5 lb., and if the coal 
costs $5.00 per ton cancellation of the 
coal bill could not save more than */s 
of a cent per killowatt-hour. And 





atomic fuel will certainly not be free. 

Performance of the atomic bomb is 
a monument to the scientists who un- 
locked the secrets of the atom and sug- 
gested the basic technique of making 
plutonium and concentrating U-235. 

From there on, the job was at least 
50% engineering. The various big 
plants of the Manhattan Project are 
vast assemblages of pipes, tanks, boil- 
ers, valves, instruments and controls, 
installed and operated by engineers, 
largely designed by engineers. From 
now on, the speed with which atomic 
power becomes practical will depend 
on the effectiveness of the engineer- 
scientist team. 

It is possible, of course, that na- 
tional controls may completely upset 
the entire technical and economic pat- 
tern of this discussion. For reasons of 
national security the government may 
decide to control or restrict atomic- 
power materials, plants and opera- 
tions in ways not yet determined. 








important considerations, 


U-235 COULD COMPETE AT THESE PRICES 
other things being equal 
Comparable prices for 
Uranium 235, dollars per 
Common fuel Assumed prices pound (nearest thousand) 
COAL $6 per ton $9,000 
(13,000 B.t.u.) $12 per ton $18,000 
$15 per ton $23,000 
FUEL OIL 2¢ per gal. $5,000 
(150,000 B.t.u. gal.) 4¢ per gal. $10,000 
8¢ per gal. $20,000 
CITY GAS 50¢ per 1000 cu. ft. $39,000 
(500 B.t.u.) $1 per 1000 cu. ft. $78,000 
NATURAL GAS 25¢ per 1000 cu. ft. $10,000 
(1000 B.t.u.) 50¢ per 1000 cu. ft. $20,000 
$1! per 1000 cu. ft. $40,000 
GASOLINE 10¢ per gal. $26,090 
(150,000 B.t.u. gal.) 20¢ per gal. $52,000 
30¢ per gal. $78,000 





BUT | 
Note that “other things” are never equal. U-235 in normal uranium 
form is by far the cheapest, but involves use of excessively large and 
inefficient “piles.” The unit cost of the U-235 in enriched mixtures 
increases with the degree of enrichment. Over-all cost comparisons 
can be made only for a specified concentration of U-235 and for ap- 
paratus suitable for that particular concentration. Possible explosion 
danger and need to protect personnel against radiation are other 
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PRODUCT ENGINEERING EDITORIAL 





Atomic Power for Everlasting Peace 


HE SECRET of atomic energy will be public property in a decade or less. Because world 
history is an almost unbroken record of wars, it seems inevitable that some day a maniac 
will see in the atomic bomb an opportunity to conquer the world. Like Hitler, he might 
prefer total destruction of his nation and neighboring countries rather than accept defeat. The 
difference will be that whereas Germany was only partially destroyed, such use of atomic 


power will probably devastate most of the world and possibly disintegrate the earth. 


A militarist once said, that if war were made sufficiently destructive man would be afraid 
to resort to it. It is doubtful if such fear alone could deter a power-mad clique from taking a 


chance. The Only other hope for the world lies in a sane recognition of the fixity of the laws 
of nature. 


The hope for future peace and security lies not alone in the necessary treaties, pacts and 
conferences. These in themselves are meaningless, and are effective only to the extent to 
which they are supported, in thoughts and actions, by those principles which were set forth 
twenty centuries ago in sermons and parables by The Nazarene. He showed “the way’ by 


which universal peace, not only between nations but also between individuals, can be assured. 


Slowly a few of the principles of righteous human relations have been put into effect. Work- 
man’s Compensation, Old Age Pension, The Red Cross, The Warm Springs Foundation, free 
education, The Rockefeller Foundation, are but practical applications of the rules for human 
behavior as set forth two thousand years ago. 


The same teachings emphasize that nations and individuals must learn to accept the hard- 
ships and penalties resulting from their own evil doings or negligence. ‘The man who buries his penny 
in the garden cannot expect to be a banker. The maid whose lamp is not ready should not start a 
war because she is left out of the feast. Those who build their house on sand should expect it to 
crumble. Rewards cannot be given for laziness, dishonesty, and lack of prudence without creating 
injustices and thereby inviting chaos. 


It requires extremely wise leadership to keep on a straight and narrow path. Extremes to the 
right or left are dangerous. It will require a leadership of rare teaching ability in order to make 
the people support that which is right but distasteful. It will require a high level of education 
and intelligence for the masses to shun false leaders and to elect those whose watchword is right- 
eousness. ‘Tremendous educational programs will be required, with special emphasis on standards 
of worth. Schools and churches have a big job to do. 


By virtue of their searching studies, men of science and engineering have a profound respect 
for the powers of the Creator and the inflexibility of the laws of Nature. They also have a moral 
responsibility to do all in their power to make man capable of using for the common good the 
scientific discoveries they have thrust upon him. 


If man, in thoughts and actions, follows the Golden Rule, he will be master of his terrifying 


discovery. If he fails to do so, atomic power will prove to be a Frankenstein that will destroy him. 
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FLEXIBLE SHAFT DRIVES 









Design and Installation Data 


WILLIAM J. PERFIELD 


Chief Engineer, Electro-Mechanical Division, 


Lear, Incorporated 


Flexible shafting with a casing of rigid aluminum tubing gives higher 
efficiency than when used with conventional wound casing. Design 
data obtained from laboratory tests is presented in graph form. The 


author describes the design of a typical flexible shafting installation. 


CONTROLS - transmitting mechanical 
nergy to one or more units, often not in 
ixial alignment, are a difficult problem. 
Cables and belts, while not of excessive 
veight, are not practical. Solid shafts and 
hains are heavy and inflexible. A common 

lution to such problems has been the 
se of flexible shafting. 

Pransmission of high torque with flex 
le shafting requires that the shafting 
lave a maximum efficiency if the drive is 

be light in weight. Tests at Lear, In 
orporated, indicated that the use of a 
gid casing of 52SO aluminum tubing 
gives higher efficiencies than the conven 

yal wound flexible casing 


2) 


Preliminary work led to a test program 
vhich was to study all the characteristics 
f flexible shafting. Since all flexible shaft 
ing consists of a wound wire core in a 
ising, considerable study was devoted to 
the development of a core having sufh 
ent torque capacity This core, shown in 
ig. 1, had to have a torque capacity, when 
riven in the direction which would un 
nd the shafting, comparable to that 
vhen driven in the opposite direction. 
After nsiderable experimental work two 
ves of flexible shafting, having 1/4 and 
16 in. dia. core, were developed. 

\ test program was then set up to de 


termine the characteristics of these two 
res of flexible shafting. The first tests 
vere to determine efficiency. Four factors 
vhich effect the efficiency of flexible 
iafting are as follows: (1) length of 
lafting, (2) type of casing, (3) bend or 
traight lavouts, (4) lubricants. 
In determining efficiency, speed of op 
m was divided into two ranges; low 
peeds were considered to be from 200 to 


0 r.p.m. and high speed from 1,000 to 
0 r.p.m. It was found that within each 
inge the speed of rotation had no effect 
This classification was made because each 


quired a different test setup. 


Tests of efficiency were made for 5/16 


ay 
re flexible shafting with two lay 








Fig. |—Wire arrangement of flexible shafting core. Oval sections result from 
the flat spiral of wire at outer layer. 


outs, one straight and one with a 20 in the comparison of  efficien it room 

radius bend, each layout having an overall temperature and minus 76 deg. F. for one 
| 

length of 350 in. Tests were made for both lubricant on a 217 in. length of 5/16 in. 


lavouts, as shown in Fig. 2, for the 52SO~ dia. core with rigid aluminum casing 
uminum case and the wound flexible ‘Tests of efficiency of three lubricants at 
case. The aluminum case used 18 in. of minus 76 deg. F., are shown in Fig. 5, 
flexible casing at each end of the lavout ind indicate the difference in lubricant 
The same lubricant was used in all tests characteristics. Fig. 6 indicates the chang 
he effects of bends upon efficiency are in efficiency when no lubrication is used 
shown in Fig. 3. Efficiencies were ob The effect of low temperatures on flex 
tained from three tests run on a 350 in., ible shafting lubricants mportant in 
5/16 in. dia. core flexible shafting. Tests aircraft installations. Tests were run 
were run straight, with one 20 in. radius determine the effect of normal lubrication 
bend, and two 20 in. radius bends. Mani is compared to units packed with grease 
mum efficiency for the straight layout is Seven production samples, 1/4 in. dia. core 
98 percent, for one bend 90 percent, and flexible case shaftings, of 24 length 
for two bends 85 percent. The 20 in were selected. ‘Three samp vere teste 
radius is the minimum that can be used for with lubricant as received, the other fou 
5/16 in. dia. core flexible shafting. For had their housings pack ght with 
1/4 in. dia. core flexible shafting the grease. ‘These seven sample vere then 
minimum bend radius is 10 in placed in a cold chamber for 60 hi 
The type of lubricant used has littl minus 65 deg. F. When tested for rota 
effect upon efficiency at room tempera tion, core unwind and case wind the flex 
ture if the amount of lubricant is not ible shafts with normal lubrication opet 
excessive. However, at low temperature ited satisfactorily while those packed with 
some variation in efficiency is shown be grease had the casing unra This was 
tween different lubricants. Fig. 4+ shows ipparently caused by the ¢ freezing 
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Straight Line Layouts 























Bend Layouts 
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the core and case, giving a resulting strain and slippage of the layers and can the lengths of 8 to 350 in. angular de- 
ikaway torque which is greater than occur simultaneously for all torque loads. flection can be determined for this par- 
ultimate breaking torque of the casing. The effect of shafting length on angular _ ticular size, type, and rotation of flexible 


(hree design problems of importance 
en using flexible shafting are the angu 
leflection under load, direction of rota 
1 in relation to core winding and the 
mate torsional load of the flexible core. 

wound core flexible shafting has two 
vn effects take place when torque is 
ied. These two effects are torsional 
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deflec 


factor. 
ing length 


cal fc 


tion had always been a questionable 


shafting, 


as follows: 


An investigation showed that shaft- 
must be considered. It was Where 6 = Angular deflection, deg. per in. 
therefore desirable to develop an emperi- = Applied torque, in. Ib. 
mula which would accurately give L = Effective core length, in 


the angular deflection. 


5/16 
wind 
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Tests were run of 
core flexible shafting i 
direction. 


in. dia. in the 


It was found that | eee 


The 


5 = 0.023T + 0.008( | ) 


above formula will give 


the exact 
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angular deflection when such information 
is needed. In addition, experience has 
shown that certain limits of angular deflec- 
tion are required if satisfactory operation 
is to be obtained. Fig. 7 shows two sets of 
curves of angular deflection versus applied 
torque and indicates the permissible limits, 
as well as the ultimate strength. When one 
directional rotation is required design data 
can be based on wind rotation. If opera 
tion in both directions is required the 
unwind data should be used. However, in 
iny design where onlv one directional ro 
tation of flexible shafting is required and 
the shafting can be installed so that it can 


be driven in 


wind or unwind rotation, 


Successful use of flexible shafting was 
dependent upon the development of in- 
terchangeable parts and accessories. Con- 
nections and fittings of the flexible shaft- 
ing, as shown in Fig. 8, were designed for 
interchangeability and held to close toler- 
A 12-tooth, 48-pitch, 14 1/2 deg. 
involute spline was selected for the shaft 
drive and a 5/8 in. 27 thread for the 
coupling nut. Thrust adapter washers were 


ance. 


used to insure perfect concentricity of the 
flexible shafting and prevent wear of the 
Protec 
tion of the flexible shafting from excessive 


casing ferrule and spline fittings. 


loads is accomplished through a shear pin. 
Accessories shown in Fig. 9 were de- 


























the unwind design data should be used. veloped since test results indicated con- 
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siderable loss in efficiency when even slight 
bends were encountered. ‘These units are 
manufactured to close tolerances and use 
ball bearings to obtain the maximum ef- 
ficiency. When bevel gears are used two 
ball bearings are mounted on each gear 
shaft to give a concentric high efficiency 
unit. Accessories are made as couplings, 
L-units, ‘T-units, H-units and Hex-units. 
Occasionally, flexible shafting is de 
signed with some means to protect the 
mechanical loads 
which might result in structural failures 


that are difficult to repair. Placing a shear 


system from excessive 


pin in some conveniently 


accessible loca 
tion overcomes this difficulty. In such 
installations a painted ring of a bright 
color, usually red, on the ferrule of the 
casing identifies the end fitting with the 


shear pin. 


Typical Design Problem 


\ typical aircraft application of flexible 
shafting is the operation of engine cow] 
flaps. ‘This design uses screw jacks con 
nected by flexible shafting and accessories 
to accomplish the necessary flap operation. 
\ design such as this requires a study of the 
following problems before 
can be started. 


actual desig1 


1. Location and number of screw jacks 
required. 
Operating stroke of the screw jack 
Minimum weight of installation. 


* 
5 
> . 





Fig. 7—Angular deflection versus 
torque, indicating recommended 
operating and ultimate torques. 
Test data obtained with 10 in. 
length of core 


Fig. 8—End fitting arrangement 
as standardized for flexible shaft- 
ing power transmission. 


Fig. 9 — Accessory units devel- 
oped for flexible shafting power 


transmission. 
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4. Operating load on the screw jack. 
5. Time allowed for operation. 
6. Location and size of shear pin. 


The first step, in any design which re- 
quires flexible shafting, is to make a sche- 
matic layout of the location of the required 
equipment. Since there are 10 cowl flaps 
to be operated, 10 screw jacks are required. 
lime of operation was set at 50 sec. by 
the aircraft engineers. The cow! flap re- 
quires a screw jack operating stroke of 
6 in. and from the load on the cowl flaps 
the screw jack operating loads are deter- 
mined as a maximum load of 500 Ib. and 
a normal load of 300 lb. It remains to de 
termine the flexible shafting and accessories 
to be used. 


Ihe flexible shafting is sometimes ar- 
ranged to form a complete loop through 
the system so that should any one section 
fail the system will still operate. The 
flexible shafting is laid out to go around 
the exhaust pipes and fuel lines. Care 
must be taken in the shafting location 
since sharp bends decrease efficiency and 
life. Where sharp bends, less than 10 in. 
radius for 1/4 in. dia. core flexible shaft- 
ing and 20 in. radius for 5/16 in. dia. core 
flexible shafting, must be used, it will be 
H-units, 


necessary to include’ L-units, 


[units or Hex-units as required. 


\fter the preliminary layout, shown in 
Fig. 10, is determined, the specific units 
\ screw jack is chosen, 

25 to 1 and a double 
lead screw with 12 threads per in., which 


vould give a maximum load of 600 Ib. 


must be chosen. 
with a gear ratio of 


and require a torque input of 2.9 in. |b. 
Efficiency of the L-units and Hex-units are 
95 percent. Efficiency of the flexible 
shafting changes with length and bend 
radius, as previously described, and can be 
assumed as 70 percent for this installation. 
The torque required for operation would 
be 10 times 2.9 divided by 0.70 or 41.5 in. 
lb. Thus a power unit is selected whose 
peak power output occurs around 40 in. 
Ib. of torque. 

For normal operation the torque re- 
quired per screw jack, at a 300 Ib. load, 
is 1.4 in. lb. Thus the torque required 
by the power unit is 20 in. lb. for normal 
operation. Under these conditions, the 
selected power unit would operate at 
1150 revolutions per minute. 

A stroke of 6 in. of the screw jack 
would require 900 turns. The time of 
operation would be 47 sec. with the power 
unit operating at 1150 r.p.m. Had the 
arrangement been such that the time limit 
of 50 sec. had not been met, it would 
have been necessary to use a larger motor 
or a different screw jack gear ratio. 

Finally the flexible shafting and acces 
sories are determined. Flexible shafting 
of 5/16 in. dia. core is chosen for the 
shafting leading to the Hex-units and the 
shear pins are located next to the Hex 
units to shear at 66 in. lb. plus or minus 
10 percent. The 5/16 in. dia. core flexible 
shafting was used here because of its high 
allowable operating torque and its low 
angular deflection. Since the remaining 
flexible shafting does not carry such a high 
the Hex-units, 1/4 in. dia. 


torque, atter 
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Fig. 10—Schematic layout of flexible drive mechanism for positioning cowl flaps. Fig. |!1—Effect of torque on nor- 
mally lubricated and grease packed casings when subjected to 60 hr. at minus 65 deg. F. 
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core flexible shafting was used. 

This example has been used to illustrate 
an application and design problem of 
flexible shafting for power transmission. 
This system could not have been accom 
plished by any other method without 
many complications being added to the 
system. In applications where power 
failure would result in a complete elimina 
tion of necessary services manual operation 
can be accomplished by the addition of a 
handcrank. 

Flexible shafting and its accessories give 
the designer a completely different means 
of transmitting power, which should find 
new fields in industrial plants, on ma 
chinery, on vehicles of travel and in the 
home. 


} 


For example, a system built with these 


components could open or close a series 
of factory skylight windows with the use 
of one small electric motor. Continuous 
power can be delivered at many production 
points on a workbench, driven by one 
motor source. On a machine or home 
ippliance, power can be carried from one 
part of the unit to another with a speed, 
change accomplished by use of gear trains 
in the coupling. 
This discussion dealt with the develop 

ment of flexible shafting and accessories. 


Lear engineers also perfected power units 
| | 


to drive the flexible shafting and screwjacks 
to convert the spinning motion of the 
flexible shafting into a straight-line pull 
ind push motion. he story of these de 
velopments will be told in forthcoming 
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FINE PITCH GEARS 






Inspection and Tolerances 





American Gear Manufacturers Association Standard 236.01, May, 1945 for inspec- 
tion and tolerances of gears of 20 diametral pitch and finer. This first article covers the 


scope of the standard, general specifications and classifications and spur and helical gears. 


THIS STANDARD is for fine-pitch gears, 
which are defined as gears of 20 diamet 
ral pitch and finer. To make it most use 
ful, this standard has been made flexible 
to meet the requirements of the greatly 
diverse applications of fine-pitch gears. 
The aim also has been to safeguard the 
interests of quality control in mass pro- 
duction. Fine pitch gears lend themselves 
readily and economically to inspection 
which measurements are 
made under conditions closely approach- 
ing those of their operation. 


methods in 


The gear is 
rotated in intimate contact with a master, 
both mounted, on a variable center dis- 
tance fixture. The displacements or varia- 
tions in center distance are measured or 
charted by suitable means, giving a com- 
posite check as explained in this standard. 

It also seems logical that the quality 
classification should be based on the re 
sults of the composite check, which do 
not involve backlash as a factor. Quality is 
independent of backlash, since backlash 
does not directly affect the accuracy of 
the gear operation and may be produced 
or eliminated in the mountings. A choice 
of backlash to suit the particular applica- 
tion is provided in this standard by giving 
each class group several ranges of back- 
lash. This provides the flexibility neces- 
sary to meet diverse applications. 

Two class groups were arbitrarily cho- 
sen: (1) Commercial and (2) Precision. 
Each group contains three classes, each 
based on the maximum permissible error, 
the allowable backlash value being given 
by a letter suffix and being applicable to 
any one of The reason 
instead of a 
single group with six grades is to focus 
attention on the 


the six classes. 


for having two class groups 
cost consideration when 
the transition is made from one group to 
another 

In many respects this method of classifi- 
cation is quite similar to the classification 
threads, the virtues of which 
have been well recognized 

While the best method of determining 
gear quality has been defined, slower and 
more analytical methods which accom- 
plish the final results are also given and 
their 


of screw 


uses and limitations described. In 
many ways this standard may be consid 
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ered a corollary to the coarse-pitch stand 
ards, “Inspection and Tolerances for 
Gears”—Nos. 230.01, 231.01 and 232.01. 
Much of the same reasoning and, in some 
cases, the same text is used. The methods 
of production and adaptability of currently 
available equipment are considerably dif 
ferent, but in all essentials there is little 
basic difference between coarse and fine 
pitch gears 

This standard does not cover tolerances 
on center distances and accuracy required 
in mountings. Obviously refinements in 
gear teeth should be accompanied by cor 
responding refinements in the mountings 
of gears. 

In some respects this standard includes 
items that properly belong in a design 
practice and it is intended to b> used as 
a guide for the specifications of quality 
as well as an For 


inspection practice. 


this reason, the minimum quality specifi 
cations for fine-pitch gears operating at 
various speeds have been included. This is 
also true of Section 6—Comparator Lay- 
outs. To identify these items as belonging 
in a standard to be developed later, the 
item numbers have been placed in a circle. 
For the sake of brevity the items which are 
common to all types of gears are covered 
in a general section. 

This standard will be subject to fre- 
quent revisions and additions. It is not 
fettered by the conventions of custom 
and as and de 
vices are developed which are applicable 
to the inspection of fine-pitch gears every 
consideration given for 
inclusion in this standard. Provisions have 
been made for future refinements in the 
art. 


or tradition, new ideas 


will be their 


As greater precision is achieved more 


classes may be added to existing groups 





SECTION 1 


— GENERAL 





1. These tolerances apply to the following 
types of gears: 

(a) Spur gears made in accordance 
with the AGMA 20 Degree Involute Fine 
Pitch System for Spur Gears No. 207.01. 

b) Helical gears made in accordance 
with the general principles outlined in 
this standard which is supplemented by 
data sheet No. 4 covering helical pinions, 
including helical gears with parallel and 
crossed axes. 

c) Straight, spiral, Zerol 
hypoid bevel gears. 

(d) Worms and worm gears with axes 
at right comprising cylindrical 
worms with helical threads and worm 
gears hobbed for fully conjugate tooth 
surfaces. (Not helical gears.) 


bevel and 


angles, 


Parts of this standard which are only 
applicable to a particular type of gear are 
covered in the following separate sections: 

Section 2: Spur and Helical Gears 

Section 3: Worm and Worm Gears 

Section 4: Bevel Gears 


3. Backlash is specified separately from 
the quality specifications since it is not 
related to the errors which affect the 
accurate functioning of the gears. This is 
covered separately in Section 5 






Propuc! 


4. Tolerances for whole depth are omitted 
for several reasons. Cutters are usually set 
deeper than the theoretical dimension for 
whole depth in order to produce the de- 
sired backlash. Teeth are often roughed 
deeper than the finishing depth. Usually a 
considerable variation in whole depth does 
not affect gear performance. Liberal toler- 
ances are recommended wherever possible. 


5. Tolerances for various dimensions of 
gear blanks, such as hole tolerance, blank 
runout, and finish, which affect the ac- 
curacy of the gear are covered in Section 7 


6. Tolerances for tooth-surface finish are 
covered in Section 10. Tolerances for 
quietness are considered beyond the scope 
of this standard. 


7. The pitches considered are from 20 
diametral pitch and finer for spur, helical 
ind bevel gears, and from -# in. axial 
pitch, or equivalent normal diametral 
pitch, and finer, for worm gears. 


Method of Inspection 


8. The best method of determining rela 
tive accuracy in fine pitch gears is to 
rotate the gear through one complete 
revolution in intimate contact with a mas 
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ter gear of known accuracy. Both gears 
are mounted on a variable center distance 
fixture and the resulting radial displace- 
ments or variations in center distance, dur 
ing the rotation of the gear, are measured 
by a suitable device. Excluding the effect 
of backlash, this check approaches the 
iction of the gear under operating condi 
tion. 


). This type of check is called “composite 
check” and gives the combined effect of 
the following errors: 

Runout 

Pitch error 

Tooth thickness variation 

Profile error 


Lateral runout (sometimes called 
wobble ) 
10. A tooth-to-tooth composite error is 


the error which is shown as flicker on the 
indicator of a variable center distance fix 
ture as the gear is rotated from tooth to 
tooth in intimate contact with the mas 
ter. The flicker shows the effect of the 
following errors: Circular pitch error, 


tooth thickness variation and profile error. 
See Fig. 1. 


11. The total composite error is made 
up of runout, lateral runout and the tooth 
to-tooth composite error. In other words, 
this error is the total center distance dis- 


3 ; 
placement read on the indicating device. 
See Fig. 1. 


Classification 


12. Fine-pitch gears are classified in two 
groups: Commercial and Precision. 

The composite errors as herein de- 
scribed are the bases of evaluating relative 
quality and are exclusive of errors in 
masters. 


Definition of Classes 


13. Commercial gears can usually be pro 
duced on generally available gear cutting 
machines and tools in good operating con 
dition without resorting to special tech 
niques or subsequent refining operations. 





Table I—Tolerances for Commercial 
Fine-Pitch Gears 








Total Tooth-to-Tooth 


Class | Composite Composite 
Error, In. Error, In. 
Commercial 1 0.006 0.002 
Commercial 2 | 0.004 0.0015 
Commercial 3 0.002 0.001 





Table Il—Tolerances for Precision 
Fine-Pitch Gears 


Data . , Tooth-to-Tooth 
| Total Composite 








( lass _ cS =) 
Esser, in. cmposite 
Error, In. 
Precision 1 0.001 0.0004 
Precision 2 0.0005 0.0003 
Precision 3 | 0.00025* 0.0002 








* This possibly would be the result of selection 
ind segregation. 
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Fig. |—Flicker on indicator of a variable center distance fixture shows the 
effect of circular pitch error, tooth thickness variation and profile error. 


Table I gives the tolerances for the re 
spective classes. 

Precision gears will usually require the 
best available precision gear cutting ma 
chines and tools in good operating condi- 
tion. Subsequent refining operations such 
as shaving, grinding, lapping and some- 
times special techniques may be required. 
Table If gives the tolerances for the re- 
spective classes. 


Checking Pressure 


14. When checking gears on a variable 
center distance fixture the amount of 
applied pressure is important. Excessive 
pressure on fine-pitch gears of narrow 
face width will result in incorrect read 
ings caused by the deflection of the teeth. 


15. The recommended pressures between 
gear and master are based on diametral 
pitches. The values given in Table III 
represent the pressure required to main- 
tain satisfactory contact for checking pur 
Poses. 

These pressures were determined em 
pirically and are based on a face width of 
0.100 in. For narrower face widths the 
pressure should be reduced proportion- 
ately. It is not necessary, however, to in- 
crease the pressure for a face width greater 
than 0.100 in., although this may be done 
safely in the proper proportion. They are 
based on anti-friction mountings for the 
movable head and include the pressure of 
the indicating device. Obviously other 
factors such as small bores and deflection 
in mountings may affect the result de 
sired. In such cases proper allowances 
must be made. 


Speeds 


16. In Table IV are given the minimum 
quality specifications for gears operating 
at various pitch line velocities. 

There are cases when tolerances for 
precision high-speed gears are applicable 
for lower speeds, for example: Timing 
mechanisms, dividing gears, and gun-sight- 
ing gears. Likewise, tolerances for the low 
—and medium—speed gears may be sat 
isfactory for higher speeds in some in- 
stances. 


Analysis and Measurement of Specific 
Errors 


17. The composite check gives the effect 
of the five different errors mentioned in 
Paragraph 9, but does not give their indi- 
vidual values. When it is desired to de- 
termine these separately, other means of 
checking must be employed. The fol- 
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Table Ill—Recommended Checking 
Pressure 





Diametral Pitch Pressure, Oz. 





20 to 30 28 

30 to 40 24 

40 to 50 20 

50 to 60 16 

60 to 80 12 

80 to 100 8 

100 to 150 1 
150 and finer 2 min 





Table 1V—Classes Recommended for 
Various Pitch Line Velocities 





Speeds, ft. per min. | 
| 


-——|—__——- 


Class Recommended 








up to 80 | Commercial Class | or 2 
up to 100 
up to 2,000 


} Commercial Class 3 
Precision Class 1 
over 2,000 | Precision Class 2 or 3 





lowing is the description of each of these 
errors and the inspection methods com 
monly used to determine them 


Runout 


18. Runout of a gear is the total differ 
ence between high and low readings of 
a dial indicator suitably arranged to de 
note the off-center relation of the axis 
of the tooth profiles with respect to the 
gear journals or the axis about which the 
gear rotates. It is twice the eccentricity. 
It includes the effect of lateral runout or 
wobble. 


19. A gear cutting or grinding machine 
in proper operating condition should pro- 
duce teeth without appreciable eccentricity 
in relation to the axis of rotation of the 
machine. When eccentricity occurs it 1s 
almost always caused by inaccuracies in 
troduced when the gear is removed from 
the cutting or grinding machine and then 
mounted for inspeition or operation. Run 
out can be held to close limits only by 
proper set-up of work piece on machine; 
this calls for good accurate fits in jout 
nals and bores of blanks, shafts, arbors, 
and chucks. 


20. In addition to the above causes of 
runout, cutters of the type in which each 
individual tooth of the cutter generates 
an individual tooth in the gear will trans 
mit to the work their own runout errors 
This is especially true in fine-pitch gears 
21. Runout in gears which have been 
“topped” by the hob or cutter simultane 
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ously with the cutting of the tooth pro- 
files can be measured by an_ indicator 
applied to the top lands of the teeth. 


5 


22. Runout can be checked by a pin or 
a cone point of the proper pressure angle 
and proportions placed in the tooth spaces 
and actuating an indicating device. Read- 
ings may be affected by pitch errors and 
should be interpreted accordingly. 


23. Runout can also be measured by ob 
serving or graphically recording the center 
distance variation when the gear to be 
inspected is rotated, through 360 deg., in 
mesh under pressure with a master gear. 
However, the readings will include the 
effect on center-distance variations caused 
by profile errors, errors in spacing, and 
interference. See also Paragraphs 8 and 9. 


24. Runout is quite commonly measured 
by using a testing fixture arranged with 
two fingers, one fixed and the other actu 
ating a dial indicator. Both fingers are 
mounted on movable blocks with means 
to return the blocks always to the same 
position. The contacting fingers are post- 
tioned approximately 180 deg. apart, with 
the fingers making contact on the same set 
of profiles at the midface. A spring device 
is desirable to keep a definite uniform 
pressure between the gear and the fixed 
The difference between the high 
est and lowest indicator readings around 
the gear represents twice the 
rour 


finger 


runout, or 
This method 
of checking runout is not considered prac 


times the eccentricity 


ical for very fine pitches. 


2. & ‘fixture 
utilizes a spring-actuated plunger in leu 
of the fixed finger 


modification of the above 
It is arranged to con 
tact both sides of a tooth space simultane 
ously, thereby serving to lock the gear at 
each suc position. ‘This 
the need for a spring pressure device. This 


CeSsIVE eliminates 
is also considered impractical for very fine 
pitches 


26. Obviously readings obtained bv either 
method are influenced by pitch and profile 
errors, but the latter are in 
instances relatively small as compared to 
the runout error, and their effect is there 
ignored in making this test 


two most 


fore usually 


On wide-face gears, the runout 
vary appreciably across the face, and con 
sequently should be measured near both 
teeth. Appreciable difference 
the two ends of the face 
of a gear is an indication of wobble, which 
than uniform runout be 
cause it prevents contact across the entire 
face. It is equivalent to lead error. Wide 
face gears, however, are very seldom en 
countered in the fine-pitch field 


may 


ends of the 
In runout neat 


IS more serous 


Pitch Error 


5 


28. Pitch error of a gear is the maximum 
difference between any two _ successive 
tooth-to-tooth readings taken at the pitch 
circle between corresponding sides of ad 
yacent teeth. 


29. Either set of profiles may be used fot 
tooth-to-tooth readings, but preferably the 
driving sides if the gear operates in one 
direction only. 


Regardless of whether or 
not a gear operates in both directions, it 
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is ordinarily unnecessary to take tooth-to- 
tooth readings on both sets of profiles, 
provided both sides of the teeth were 
generated or cut simultaneously. 


30. Tooth-to-tooth readings can be taken 
by using a device consisting of a pair of 
fingers contacting adjacent teeth, one fixed 
and the other actuating a dial indicator, 
both of which are mounted on a movable 
block or slide that has some means to 
return it always to the same position. A 
spring device is desirable to keep a defi- 


nite uniform pressure between the gear 
and the fixed finger. The indicator is 


set at zero or some arbitrary reading for 
the first pair of teeth, and all readings on 
pairs of teeth are relative to 
the first reading. The differences between 
successive pairs of readings denote pitch 
variations. Devices of this type currently 
available are not considered practical for 
very fine pitches. 


SUCCESSIVE 


31. The pitch error readings may or may 
not be influenced by the runout, depend 
ing upon whether the stop on the indi 
cator slide operates against a stop exter 
nal to the gear, or against the bottom 
lands of the teeth or the outside diameter 
if a topping cutter has been used. It is 
preferable to have pitch error readings 
independent of runout, because runout 1s 
mainly a function of blank processing and 
set-up and can be readily determined sepa 
rately, whereas pitch errors are mainly a 
function of the gear cutting machine ot 
cutter. On gears with high numbers of 
teeth, the runout effect on tooth-to-tooth 
readings is so gradual that it may be 
ignored 


32. A plane of rotation has been selected 
as the plane of spul 
gears or helical low helix 
angles, the tooth-to-tooth readings can be 
readily taken in the plane of rotation, but 
at higher angles the indicator finger may 
give false readings from the side cramp 


measurement. In 


gears having 


ing effect of the helical teeth. In such 
ses, readings can be taken in a_ plane 
normal to the helix angle and converted 


to the plane of rotation for purposes of 
comparison and divid 
ing by the 


standardization by 


osine of the helix angle 


33. If desired, base pitch error can_ be 
measured instead of pitch error. However, 
base pitch error includes the effect of 
profile error as well as pitch error. The 
base pitch tolerances may be greater or 
smaller than the pitch tolerances depend 
ing upon the method of gear 


cutting 


Tooth Thickness Variation 


34. Tooth thickness variation of fine-pitch 
spur gears can be measured within certain 
limitations by means of the projection 
method by mounting the gear on a suit 


able staging fixture and imaging the 
shadow of successive teeth against an 


accurately made layout. See Section 6— 


Comparator Layouts. 


35. Tooth 


measured by 


thickness variation can be 
means of a suitable indicat 
ing device containing a movable spindle 
acting against an indicator. The spindle 
is equipped with a block representing the 
space of a conjugate rack of the proper 









pitch and pressure angle. When successive 
teeth are brought in contact with the 
rack section, differences in tooth thick- 
ness are read as a movement on the indi 
cator. The variation in tooth thickness 
equals the indicator movement multiplied 
by two times the tangent of the pressure 
angle. This device is adaptable to either 
spur or helical gears. 

36. Tooth thickness variation of worm 
gears can be measured by a similar device 
in which the rack section is replaced by 
a section of the mating worm, provisions 
being made to keep the worm section 
from revolving about its axis. A reason 
able amount of movement of this section 
about the axis of the spindle may be per 
mitted to provide accommodation for 
small differences in lead angle. 


5 


37. Tooth thickness variation can also 
be measured by means of a suitable pin, 
ball or cone point placed in successive 
tooth spaces, which actuates an indicat 
ing device. See Paragraph 22. Readings 
so taken be effected by runout, and 
pitch error and should be interpreted 
accordingly. 


may\ 


Profile Error 


38. Profile error of an involute ) 
total variation from the true involute 
curve of the active tooth profile. It is 
the difference between thc 

lowest readings of a suitable 
tor measuring 


rear is the 


highest and 
instrument 


involute curves, the meas 


urement being taken in the plane of rota 
tion 

39. ‘Tip relief or other departure from 

true involute should be taken into con 
sideration in interpreting profile errot 


readings 


+0. Checking of the involute should be 
confined to that portion of the tooth com 


prising the active profile. Usually the in 
ictive portion at or near the base circle 
is of no interest as it seldom contacts the 
mating geal 

41. Active involute profile in be pre 
dicted when data on the mating gear are 
available. Either a lavout or calculations 
¢an then be employed to determine the 
length of active profile. It may be ex 
pressed as a radius below which no in 
volute action occurs, or in degrees of 
roll, whichever is more convenient fot 


the equipment and methods 


checking. 
42. While, theoretically a 


wailable for 


considerable er 


ror in pressure angle may be acceptabk 
on a gear, provided the same error is 
present on the mating pinion, this is 


not practical for interchangeable 


manu 
facture 

43. Within limitations, profile error in 
fine-pitch spur gears can also be checked 
by the projection method [his is de 


scribed in Section 6 


Lateral Runout 


++. The control of lateral runout (or wob 
ble) must start with the making and 
mounting of the gear blank on the gear 
cutting machine. Lateral runout of a gear 


blank aggravates other types of errors 
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ierent in the gear-cutting process. The 


ict influence of this error on other 
rors resulting from gear cutting cannot 
idily be determined. 


Running Test 


Many fine-pitch gears operate at high 
eds where the durability and service 


requirements are relatively high. For this 
reason the composite check of the gear 
teeth and a check for tooth bearing de- 
scribed in Sections 3 and 4 should be 
supplemented by a running test, dupli- 
cating operating conditions, to determine 
the nature of tooth contact under loads 
and noise characteristics. 





SECTION 2 — SPUR AND HELICAL GEARS 


For General Specifications Refer to Section 1. 





Lead Error 


6. Lead error of a helical gear is ex- 
ressed as the circumferential tooth error 
er unit of face width. 


Lead error can be measured by tra- 
ersing an indicator along a tooth parallel 
o the axis while the gear rotates in a 
timed relation according to the lead. 
Readings are taken in a plane normal to 
the helix to avoid the side cramping ef- 





fect that might otherwise occur, and are 
onverted to the plane of rotation by 
lividing by the cosine of the helix angle. 


+S. The higher the helix angle, the more 
losely the axial lead error must be held 
f tooth contact between gears is to be 
itisfactory. This is frequently 
oked in considering lead errors. For 
xample, assume that under certain con- 
tions 0.0005 in. has been found a satis- 
factory circumferential error for a given 
face width, regardless of helix angle. Then 
the permissible corresponding axial lead 
ror will varv according to Table V. 
The axial lead obtained by 
viding the circumferential error by the 
ngent of the helix angle. 


In Fig. 2 is shown graphically the 
lation between circumferential and axial 
id error for the same example. 


Over 


error $18 





It is seen in Fig. 2 that with a 15 
g. helix angle, the axial lead error may 
iry as much as 0.0018 in. and still meet 
0.0005 in. circumferential tolerance, 
t if the angle is 45 deg. the axial lead 
iust be held to 0.0005 in. to meet the 


same numerical circumferential tolerance. 


51. The lead error is usually considered 
to be independent of gear diameter or 
pitch. 

52. Lead error readings are greatly influ 
enced by runout and wobble and _ there 
fore may be false unless the gear is 
mounted perfectly true for testing. Read 
ings should be averaged to obtain true 
value. 


53. A deviation from a specified lead may 
be acceptable on a gear if there is a cor- 
responding difference on the mating pin 
ion. Such an error may result from geat 
ing calculations for cutting the teeth or 
from other causes. ‘This practice is not 
practical for interchangeable manufacture, 


especially when gears may be produced in 
different plants or on different types of 
machines. 


54. It is advisable to observe the contact 
between a gear and a pinion, or between 
a gear and a master, by means of a suit- 
able marking compound thinly applied on 
either of the two. 


55. The term “Lead Error” is not com 
monly associated with spur gears, yet it 
is just as important that mating spur 
teeth be in proper alignment and mesh 
properly, as in the case of helical gears. 
For the purpose of analysis of this type 
of error, a spur gear should be considered 
as a helical gear having zero helix angle. 
An error in parallelism in spur gears be 
tween the teeth and the axis is similar to 
a lead error. 


Epiror’s Note: The balance of these 


specifications will be published in forth 
coming issues of Propucr ENGINEERING. 





Table V—Axial Lead Error Correspond- 
ing to Assumed Permissible Circum- 
ferential Error of 0.0005 Inches 


Helix Angle, 


Corresponding Axial 


Deg. Lead Error, In. 
15 0.0018 

30 0 0008 

15 0 0005 























Fig. 2—Relation of circumferential to axial lead error in helical gears. 





ALITATIVE EVALUATION of surface fin- 
is based on the use of a nearly trans- 
rent plastic replica of the surface in a 
thod developed by Harry K. Hersch- 
in, of the Metallurgy Division of the 
reau of Standards. The accuracy of 
roduction of minute surface character- 
s in such a film is attested by the 
that similar replicas are used in the 
lv of metal microstructures at ‘high 
gnifications with the electron 





+ 








micro- 
pe. 
In the present case, the film is formed 
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by applying a suitable solvent to the 
metal surface, after which a strip of pre 
formed plastic film is pressed on. The 
solvent softens the side of the film adja 
cent to the surface being examined and 
thus permits it to flow and conform under 
pressure to the surface irregularities. The 
replica thus formed dries in about 1 min. 
and then is stripped from the surface. 
In evaluating the finish, a narrow beam 
of light is passed transversely through the 
moving replica, and then onto a photo 
electric cell. Variations in the geometric 
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Evaluation of Surface Finish 


characteristics of the replica that cor 
respond to the serrations in the metal 
surface control the intensity of the light 
transmitted through the film and reach 
ing the photocell at any instant. The 
variation in light intensities produces a 
fluctuating voltage in the photocell cir 
cuit, with an 
The voltage read- 
translated roughness 
calibrating the* voltmeter 
in terms of profile measurements of the 
surfaces, determined microscopically. 


which can be measured 
electronic voltmeter. 
ings can be 


evaluations by 


into 
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Monsanto Chemical Compa 


Autoclaves and curing ovens used for impregnating magnesium castings with synthetic resin-styrene 


copolymer to eliminate porosity. Equipment is installed at the Curtiss-Wright Corporation, St. Louis. 


Acceptance Specifications 
or Repaired New Castings 


RECOGNITION of 


ods ror new 


standard repair me 
stings and the specification 
of approved and permissible methods, loca 
tions ind 


facilitated 


onditions for repairs have been 

careful investigations by a 
committee of the War Engineering Board 
of the Society of Automotive Engineers 
for the U. S. Army Ordnance Department 


‘I WO gC neral 


tvpes of repairs, welding o1 


brazing and mpregnation, are recognized 
and application procedures hay been 
standardized. Welding is used for 
ing cracks, blow 


} } | 


reas without enough stock, and por 


holes, sand holes, shrink 
age, 


Impre gnation 1s ap 


ous OF spongy areas } 


plied only to the latter. The purpose of 
the investigation was to facilitate the us 
Mf approved repair practices, to explain un 
satisfacto ictices, to urge improvement 
of casting q tv, and to avoid misunder 


standings of qualitv levels among found 


ries, fabricate ind the Armed Servi 
Use of impregnating ympounds i 

largely confined to obtaining pressure tight 

ness in castings that are required to hol 


Brief descriptions of approved 


standard methods that can be 


specified for repairing typical 
defects in new castings of vari- 
ous materials and for the differ- 


ent conditions of service. 


gases or liquids under pressure. Since th 
ha netimes been misused to hide d 
f stings that should have been 
rapped, or tvpes of sealants unsuited 
service conditions have been used, the u 
yf sealants is sometimes considered illeg 
timat However, their use has become 
time-honored practice” that general 
iccepted when properly done W eldin 
ind brazing sometimes cannot be done 
without too great a sacrifice in strength 
it this does not apply in a large numb 
f defective castings, which can be weld 


Propuc 


Ir thereby avo 


brazed acceptably and 
rejection and scrapping the castings, th 


ind often preven 


reducing foundry costs 


=< 


ing loss of valuable 


time 
In steel castings both minor surface 
perfections, defined as cavities no deepe 


than 20 percent of wall thickness at 
+} 
) 


never more than | in. deep, and 


more serious defects are usually repaired 


soldering, sold 


sealing 


welding. Brazing, silver 


ind p 


ing, and even plugging, I 


ing are sometimes utilized. 

Welding is permitted only after the 
hinr 
hipp 
ind has been judged not 


fect has been entirely cleaned by 
1 grinding 
iffect the 
bility of the cast 


erly welded and stress relieved. 


serviceability or the machi 
ing after it has been pr 
The p 

lure is varied somewhat to suit the 
reren lasses of steel Det 
ire given in Progress Report No. 1 of 
SAE War Engineering Board 


Repair of malleable iron castings is 


+ 


tvpes and 


illv limited to small surface defects t 


iffect the 


serviceability of 





( 
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tings. Many welding repairs are made 


the white iron state, followed bv the 
mal malleablizing treatment. Already 


leablized castings get a shortened post- 
itment. Many malleable castings are 
aired with silver brazing material. 

\ll of the many repair methods are used 
re often on gray iron and high strength 
1 castings. Shop procedures have been 
for the acetvlene torch, me- 
arc, brazing, silver soldering, high 


ndardized 


Iting solders, plugs, sleeves or bushings, 
pregnating compounds, rusting meth- 
ind peening 
When gas o1 


be opened to determine the 


irc welding is specified the 
Ww must 
tent of the defect and its nature, and 


is to 
pairable 


whether or not it is 
The defect and adjacent areas 
ist be thoroughly and carefully cleaned, 
eferably by by chip 
1g. After must 
preheated slowly and uniformly to 900 


determine 


flame gouging, or 
leaning, the casting 
1,250 deg. F. depending upon the type 
material. Welding must be done on re- 
noval from the furnace, 700 deg. F. being 





ie recommended stop temperature. Stress 
relieved bv post-heat and slow cooling. 
Nickel “cold 


which employs a low voltage and 


welding, so-called weld 





Compa 


may be specified in re 
cvlinder bores in cast 
not leaky and if the cavity 
fter cleaning the defect is no larger than 
16 in. in dia. in the ring travel or 5/16 

in dia. outside the ring travel, or does 
half the 
Neither 
eating nor post heating ire necessary 
this type of welding but welding should 


performed 


gh current arc, 


uring engine iron 


bores aleé 


more than 
ichined thickness of the wall. 


vt extend through 


by an operator of consider 


experience, or by one who has dem 


trated his ability with samples 

nickel performed 

th a standard arc welding machine and 
current, is used to small de 

y avoid ts in non-critical machined 

It is used where subsequent ma 

lining or tapping is necessary. 


Generally welding, 





repair 
areas of 
istings. 
A process 

lled intermittent welding, which em- 
face 1n vs high current and intermittent 

lessen the tendency toward excessive 
is also used in some plants. While 
minor defects may be repaired by 


arc 


ess and ic, 

se methods, they are not as limited as 
ld welding.” No preheating or post 

id pe iting are with either. 

Gas welding, with local preheat and 

t-heat applied by the torch, is permis 


necessary 


the 


hinr y 
chipping 


not 





under certain conditions in repairing 
finished castings. When this opera- 
nachina n is the heated zones 
en pr not affected. A careful and 
The p verienced welder can retard heating and 
the and the heat 
Det ire in almost the same con- 
l of the m as produced by general post-heat. 
type of weld repair should be 


done correctly, 


seriously 
that a 


ing so weld 


ted zone 


‘used 
n there is no chance of weakening the 
ng in other areas. It should be at- 


+ y 
) ed only on 








corners, curved areas, or 
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and contraction are not 
precaution should be 
geood results. 


where expansion 
restricted. Every 
taken to 


Samples should be cut and checked for 


insure uniformly 
hardness and microstructure before allow 


ing this type of Hardness and 
micro-structure of the repair metal should 


approximate that of the casting. 


repair. 


Brazing with gas torch heat is permitted 
for repairing minor defects in such auto 
motive parts as bearing seat covers and 
locating pads. 
the 


brass rod 


[he procedure is almost 


same as in gas welding \ Tobin 


is generally used for deposited 


metal, which makes a stronger and harder 
repair than nickel. 

Hard silver solder and other similar 
materials should be considered only when 
special treatment, which must be worked 


out and approved, is required. 


Soldering is permissible for repairing 
gasket faces or other small machined sur 


faces showing defects where no structural 


strength or high temperature are involved. 


[he proper type of solder, such as 97.6 


percent zinc, and balance tin, melting at 


approximately 700 deg. F., is harder than 


ordinary tin-lead solder and melts at a 


much higher temperature Such 


by filing, 


repairs 


can be finished machining, o1 


grinding 
Plugs 


or bushings are permissible’ in 
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leaky 


compressive stresses o1 


repairing that are subject t 


ireas tl 
] 
i 


. 1 
Ow tensile stress 


iron ot 


Plugs should be of gray 


mately the same hardness as the parent 


material, and should be taper threaded and 


so used as to have at least three threads 
engaged. Litharge-glycerine sealer is ap 
plied to threads Bolt boss bushin 


y 
] } ] 


] } re 
should be so designed as to transmit bo 


compressive loads on shoulders adequat 


in size to carry loads without creeping 


] 


Bushings should be so fitted as to be leak 
tight 


Peening 


under pressure 


repairs, using round-nosed 


peening tools and power hammers, shoul 


be confined to “weepers or seepers’” and 
attempted for “‘leakers 


Castings that leak 5 to 25 drops per min 


should not be 


in a water test are known as “weepet 

ind those that leak less are known a 

“seepers.”’ Castings that leak more than 
drops per sec. are known as “‘leakers 


lhe 


pre ssure 


terms are relative and functions o! 


Thus a “‘seeper” may becom 
leaker’” when pressure is increased 


[ se 


ist iron 


SCAICI tO 


of polymerizing resin 


leakers, where the test water 


under specified test pressure comes throug! 


in a fine misty spray and not in a solid 


stream, is approved The casting cavity 


is filled with liquid sealer and a pressut 


of at least 50 Ib. per sq. m. 1s ipplied 


Linde Air Products Company 
Flame gouging a crack in a defective mining machine casting in preparation 
for reclaiming the part by filling the crack with weld metal. 
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The sur 


force the sealer into the leaks. 
plus sealer is then drained and the cast- 
ing baked so as to thoroughly polymerize 


the resin. 

The synthetic materials, such as gly- 
ceryl phthalate, phenol and vinyl resins, 
urea and melamine type resins, are resist 
ant to heat and to many chemical agents. 
One of the more recently used materials 
consists of a resin designed to co-polymer 
ize with monomeric styrene, the latter act 
ing as a solvent for the resin, thus form 
ing a solid without evaporating out the 
solvent and reducing the volume of seal 
ing material 

Permissible sealing compounds for auto 
motive use are only those that after poly 
merization, resist the action of water, 
iicohol, anti-freeze, glycerine anti-freeze, 
ethylene-glvcol anti-freeze, cooling system 
corrosion inhibitor, gasoline, lubricating 
Stoddard 
kerosene, and any other chemicals that 


oil, _trichlorethvlene, solvent, 


may contact tl 


e repaired area 


Rusting repai 
of sal-ammoniac on 


wccomplished by the use 
“seepers” or “weep 
ers’ is approved for some ipplications if 
ipproximately 10 percent sal-ammoniac is 


dissolved in the pressure leak test water 


md the solution is forced into the porous 
ireas under a pressure of 65 to 100 Ib. per 
<q. mM Sal-ammoniac should never be 


placing On oOTr in Castings in 


‘ . ae 





high concentration and without pressure. 
It should not be permitted when leakage 
is sufficient to pass more than 2 drops 
per sec. under test pressure. 

Sodium silicate or water glass, a com- 
monly used impregnating compound, is 
not among the approved materials of the 
War Engineering Board for gray iron 
castings. It has the disadvantage of re 
Also the 
contain more 


quiring protection against water. 
water usually 
water than silica so that the efficiency or 


solutions 
the degree to which it can seal is said 
to be impaired. It is also somewhat 
abrasive and therefore a possible hazard 
to cutting tools and bearing surfaces. In 
spite of these objections, however, one 
large automobile manufacturer finds it 
entirely satisfactory for finely porous iron 
and steel castings. 

Water and ammonium chloride solu 
tion has been standard with many British 
1utomobile engine manufacturers for seal 
ing the interior of engine cylinders. Water 
glass and shellac are also used to some 
but the 
hardening of the oil was not sufficient to 


extent Linseed oil was tried 
hold pressure \ varnish in which a 
isting could be immersed was 
ilso developed 

Various iron 

ut are successful only when the pres 
is exerted on the porous area is 


] 


cements have been used, 


Linde Air Products Company 
Repair weld in a defective spoke of a cast iron roller. 


Propuct ENGINEERING - 


first exerted on top of the filer 
thence to the casting. 

One engineer reported the use of sil) 
solder flux as a sealant. It is said to hi 
water pressure in all materials but sta 
less, and may work with stainless. 7 
flux is merely heated to a liquid a 
flowed into the pores by capillary attr 
tion. It is a hard material and kills 


oxides. 
Concentrated 
pressure but will not stand 


aluminum paint hol 
elevate 
temperatures. 

In addition to ordinary welding met 
ods a so-called “Nervous Weld’ proces 
which combines low temperature arc wel 
ing and hammer action, has been deve 
Temperature of the weld area is 
F. Th 


process 1s somewhat similar to intermit 


oped. 
said never to exceed 125 de 
tent welding. It has been used to a lim 
ited extent in salvaging aluminum cas 
ings and is being tried for other material 


Aluminum and Magnesium Castings 


he increased use f aluminum and 


magnesium castings in aircraft engines 
quired a thorough investigation of th 
} 


various methods of impregnation by t 


SAE War Engineering Board In tl 


judgment of this committee impregna 
yf aluminum and magnesium casting 
essential if the necessary production 
maintained Five impregnating 
pounds have been app 1: Sodium 
cate f a commercial grade yntainis 
silica and sodium oxide in the approxim 
ratio 3.5 to 1: tung ] f the 
grade and conforming to ASTM specif 
tion I)12: a stvrene mixtu yntainil 
68.8 percent by volume of monome: 
styrene, 30 percent linseed Z-( 
percent benzoyl peroxide, and 0.2 pe 
ent methyl catechol; phenolic resin; a1 
drving oil resin Whil ther 
pounds are named, the Board will ps 
mit others that may | e satistactor 
[he ideal properties of impregnatit 
ympounds for magnesium istings, 
reported by the investigating committ 
are: thermosetting (infusible on rehea 
ing), insolubility in gasoline, low visc 
ity in the monomeric state, chemical 


ertness to magnesium, ability to plastic 

1 1 ’ ’ 

without forming bDrittlie polymer, prop 
I 

temperature polymer-chain length r€ 


tionships, slight expansion on polymeri 


tion, low toxicity, low cost and rea 
availability, and good penetrating qu 
ities loxicity, inflammabilitv, and 


terioration of materials must be guard 
against when using monomeric. styré 
and the two resins 

Preparation to be specified for rous 
aluminum and magnesium castings to 
impregnated by all compounds consis 
common found 
castings should 
pickled to open the pores, 


in thorough cleaning by 
methods. Magnesium 
thorougl 
Detailed pr 


impregnating Co! 


rinsed in water, and dried 


edures for using the 
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Monsanto Chemical Company 


Cleaning magnesium castings in preparation for impregnation with syn- 
thetic resin-styrene copolymer at the Curtiss-Wright Corporation, St. Louis. 


uunds named above are available. The 
llowing outline tells how much is in 
ved in the different processes. 

In the silicate process, when the solu- 
m is contained in the castings, both 
stings and solution should be heated to 
0 to 200 deg. F. A pressure of 10 to 
0 Ib. per sq. in. is applied, depending 
the wall thickness of the casting. Heat 
sometimes applied on the outside to 
porate solution and leave a_ larger 
posit of sodium silicate. Castings are 


) impregnated by immersion in_ hot 


solution, using a pressure of 50 to 100 Ib. 


Immersion time is 2 to 6 hr. 

\fter impregnation, castings are washed 

1 hot water and dried at 212 to 220 deg. 
for an hour or so. 


er sq. in. 


lhe vacuum and pressure method, out- 
ied below, is also used. Engineers have 
und that sodium silicate, being alkaline 
1 thus reactive with aluminum and 
ignesium, is undesirable. Other objec- 
ns to this material were named in dis 
sing its application to gray iron Castings. 
In the tung oil process, when the solu 
n is contained in the casting, both cast- 

ind solution should be pre-heated to 
5 te Z10 deg. F. 


1} 
1D, per sq. mM 


A pressure of 10 to 
is applied, depending 
the wall thickness of the casting. 
ssure should be applied until seepage 
bserved or long enough to stop leak 
When impregnation is done by im- 
sion, the absolute pressure in the 
tainer is not more than 4.5 in. of 
ury and tung oil admitted while 
ntaining this high vacuum. 


Vhen castings are completely im- 
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mersed, a pressure of 75 to 100 Ib. per 
sq. in. is built up and held for at least 
15 min. Under severe conditions leaks 
are more easily controlled by a short time 
re-impregnation than by lengthening the 
time of the first impregnation. The 
vacuum process is lengthy, takes much 
floor space, and consumes more tung oil 
but is more adaptable to different shapes. 
When fine porosity cannot be sealed by 
this method butyl alcohol is added to the 
solution. 

After impregnation, castings should be 
thoroughly rinsed in kerosene at 70 to 
100 deg. F. Castings are then cleansed 
of kerosene and immersed in hot mineral 
oil (475 to 500 deg. F. for aluminum and 
not over 400 deg. for magnesium) for 45 
min., cooled in another oil bath, and 
cleaned in a vapor degreaser. ‘The pro 
cedure differs slightly when butyl alcohol 
is used. Additional polymerization can 
be obtained, if required, by soaking in 
another kerosene bath for 1 to 12 hr., 
cleaning and baking at 350 to 400 deg. F. 
for an hour. 

The impregnating process with styrene 
is similar except that it can be done at 
room temperature. The vacuum is held 
for 20 min. and pressure applied for at 
least 30 min. Cleaning is done with 
kerosene, light fuel oil, Stoddards solvent 
or chlorinated solvents. When kerosene 
or light fuel oil are used they must be 
thoroughly removed, the castings then 
heated at 275 deg. F. for 2 hr. at 75 to 
100 Ib. per sq. in. One large automobile 
manufacturer uses a mixture of styrene, 
linseed oil and benzoyl peroxide for mag 
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nesium castings that are seepers and 


weepers The application procedure is 
complicated, requires rigid laboratory con 
trol and precautions, but has proved satis 
factory for many airplane parts 

Phenolic resin and drving oil resin are 
applied by procedures that are practically 
the same as for styrene. ‘The resins are 
mixed with appropriate solvents, dena 
tured alcohol for phenolic resin. Finely 
divided pigment or filler may be added 
to the phenolic resin if the porosity 1s 
coarse. After impregnation and cleaning, 
heat is applied for polymerizing the resin, 
then the temperature is raised to 250 to 
275 deg. F. for 3 to 4 hr. to cure the 
resin and evaporate solvent and _ volatiles. 

Since heating operations in impregnat 
ing processes may affect mechanical prop 
erties of the castings, the use of heat is 
an important factor in the selection of 
impregnating Solution heat 
treated castings are usually the most sensi 


method. 


tive to heating. For heat-treated aluminum 
castings a maximum temperature of 250 
deg. F. for 2 hr. does not materially af 
fect physical properties. Solution-treated 
magnesium alloys AZ63 and AZ92 (ASTM 
numbers.) can be held at 275 deg. F. for 
6 hr., at 300 deg. for 4 hr. No. AZ63 
can be held at 325 deg. F. for 3 hr. and 
it 350 deg. F. for 2 hr. No. AZ92 can 
be held at 325 deg. F. for 14 hr. and at 
350 deg. F. for 1 hr The effect of time 
is cumulative. In general, as-cast and 
heat-treated and aged castings can _ be 
affecting mechanical 


properties if a temperature of 400 deg. F 


reheated without 


is not exceeded during the heating 
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MECHANICAL PACKING DESIGN 
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EVERETT H. CLARK 9 
Manager, Packings Division, Graton & Knight Company 
DESIGN FEATURES and basic rules for designing U and pressures greater than about 5,000 Ib. per sq. in. The V pack y 
\-shaped packings and component parts presented here, are ing is the most popular mechanical packing because of it S: 
based on data in “Mechanical Packings Manual,” just published general adaptability in reciprocating service and on rotating 
by Graton & Knight Company. The U packing is most shafts; its high resistance to abrasion and its ability to hold P? 
ommonly used in a packing recess to seal a reciprocating pressure well in eccentric loading. Staggered cut rings car 
piston. Of the flange, cup, V and U types, the last is best for be used when installation of endless rings is impractical. 
Bolted gland c--Minimum workable clearance required Vidth of packing recess r—Holes give medium access 
generally used \ toprevent extrusion of packing. minus 2.5T (Thickness of ' to outside of packing 
nstead of recess \ Temporary correction for excess packing) If inverted V- V, 
machined in \ clearance is leather washer backing shaped finger type meta/ | Grooves g/ve medium 
cylinder wal// ---------- — : for packing of reduced height expander is used over , 1 access to inside of A 
\ ' r-Mase of gland pedestal ring,dimension 1 «| packing. Inside dia p 
‘ sx ' ° ; 
Chamfer or be// | | | Sheuw/d be square 'S Slightly less--7 1 1 of base can be made I 
mouth eases entrance ‘4 (— — \<ZZD | and free of burrs, / , eee A 
of pack re = i, } | aicks and flaws / ; 3 r 
\ Brshere cornert quai 
\ 
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, / s . cutting packing. 
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Ytraight wall \ ] oe ; | 


required to center 
to/lower Packing height 
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| thickness ples, C 
ompressib/e fillers SP SF ees 
a ' je 708 
suchas braided flax, | 
twisted hemp, hard ; 
tucks, laminated Af, 
f ¢ 
fabric and rubber, : Y A / 
s } 
leather, or wood Es thf, / gia 
Se 4 t | IE 
are usually required f f f 
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. aes | ere aes eae = 
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be £ toz in. for 2 
le Conventional Pedestal Ring 
wge Packings of materia! to suit pres re medium 
FIG 1 lip mustn ft 
, ey eee FIG.3 
U-Packing with Flax Filler 
r } / : cs , 4 a a . 
Packing thickness reduced 64/n Fx pander 1s made Outside /ea y Fewer and Pedestal rinas,expanaer P 
n tightening gland. This prevent t tlat strip bent expander and liahter bolts ar filler yre CPA a iv 
gg g 
tendency of packing fo turn over to U shape and cut packing in place.---->5 an be vsed with cylinder recesse 
e/ongate to /ength before r-/ns/ole leg notched than with cup Pedestal ring can be 
viTt oO C aks 4 to form fingers packings ™ oT ght marer ag 
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U AND V-SHAPED PACKINGS 
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Close running fit to 


stand full load 
w/thout distortion 


| 
machined into | depending on service conditions ’ clearance fo prevent / center adapter and 
gland (detted | --Close sliding fit 1 extrusion of packing y prevent extrusion 
e) to gain ‘rf ; Pi of packing 
S YCG=- <= U 1 | / 
u ---Gland should never ' q +<ZD a 
| compress packings / 
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V-Rings on Piston Head 





_7Dimensioned to 
avoid compress- 
ing packings 


--“Adapter acts as 
retainer 0.0. can 
be reouced for access 
to pressu 
ana to 


re medium 
save c/ose 


tolerance machin- 
ing unless needed 
to guide piston 


Gland nut takes yu 

” Pp 
packing wear tem- 

! porarily near end of 

/ cking life 

; pacKing 


a te J Thread diameter 


FIG.7 
FIG.6 
AN ——— rr _-7 Finish ground 
; NY ~-Sliole Fit 
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Q ~\ ph-- Bronze guide ring : 
» Wy / 
XQ \) QW 7 Steel tubing 
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, 7 Clearance too 
_~ \\ # great for good 
AN WK packing perform- 
ws \ NS arice 
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| SS os guide 
\ 
BSS Z| --Honed finish 
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----Adapter shou/d be 
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to avoid twisting 
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tigh tening rut 
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eae pressure builds ove fences be hela tightly. [f adapter is “fF meade pee avoided 1f 0.0. of 
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Cathode-ray oscilloscope strain measuring instrument based on a quasi d.c. amplifier. 
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Typical 


pattern produced during fatigue testing shows steady plus variable force applied to specimen. 


Resistance Wire Strain Gage Equipment 
For Static and Dynamic Testing 


W. F. GUNNING and E. G. VAN LEEUWEN 


Douglas Research Laboratories, Douglas Aircraft Company 


designer’s product 
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r 1 + 
CVCTC welgit 


PH \IRCRAF I 


et and strength 


In most other fields an engi 
his 


I'he 


such practice 


can reinforce 
s safety factors 
ed by 
ircraft, where every 
ed to 


strength. 


reduce the 
The re 
has proved to be a 


tool in the hands of 


Specialized equipment used with 
resistance wire strain gages is 
described. Instruments for meas- 
uring and recording static and 
dynamic tests are evaluated as 
to their limitations and field of 
application. Aprecise method of 
gage calibration applicable to all 


measuring systems is described. 


PRODUCT 


the stress analyst for developing new str 

tures and checking calculations necessa1 

based on approximations. 
Much of the the 


icceptance of strain gage technique resu 


credit for gTOW! 


from recent developments in the associat 


Many of th 


measuring 


developments have 


equipment 
been 
tronic technique 

I'he basic theory of resistance wire st 
gages and arrangements for adapting the 


to measure other physical quantities, su 


based on el 


is linear displacements, force, pressure al 


torque, were given on page 443 of the Ji 
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.egardless of the nature of the original 
timulus, the variable quantity that must 
e determined by the associated measuring 
quipment is always a fractional change in 
sistance, SR/R. 

Equipment is readily available capable 
f measuring changes as small as one part 
n one million. Strains can be determined 
vhile steady, as for example in a static 
test of a structure, or while changing at 
inv rate up to those encountered in meas- 
irements of explosions or impacts. 

No single piece of equipment is satis- 
factory for all types of problems and sev- 
eral specialized instruments have been 
leveloped. Instruments can be classified 

cording to three groups, Table 1. The 
alance of this article will be concerned 
vith the following: 

1. An evaluation of each type of instru- 
ment, its limitations, and applications. 

2. An explanation of a precise method 
of calibration applicable to all strain gage 
measuring systems. 


Manual Rebalancing 


Usually a Wheatstone bridge is used 
whenever a precise measurement of resist- 
ice is to be made in the laboratory. The 
principle advantage of the null or rebal- 
incing bridge method is that the settings 
which balance the bridge and determine 
the value of the unknown resistance are 
not affected by changes in bridge suppl) 
voltage. 

\ssume a strain gage bridge with the 
gages connected in a bending circuit to 
form the two active legs. A simple meas 
uring system consists of two decade resist 
nce boxes as the other two legs of the 





— 


Table |— Classification of Strain Gage Measuring Equipment 





Null or -. 
Rebalancing Bridge . 


Deflection or 
Off-balance Bridge 


Ballast System 





Manual 


rebalancing deflection 


Automatic or 
self-balancing 


systems: 





Direct galvanometer 


Quasi d.c. amplifier 
A.c. bridge carrier 


1. Amplitude 
detection a 
2. Phase-sensitive 
detection 


Capacity and or 
transformer-coupled 
amplifier 








bridge and a sensitive galvanometer to indi 
cate the null. Usually the ordinary 4-dial 
decade boxes do not permit a fine enough 
adjustment of the null to be made, so that 
modifications of this basic circuit are neces 
sary. One expedient is to use a slidewire 


for the fine adjustment, Fig. 1. A com- 
mercial instrument achieves a smooth, 


precise null adjustment by using two addi- 
tional gages mounted on a small bending 
beam contained inside the instrument, 
Fig. 2. A micrometer screw is used to 
deflect the beam by a known and repro 
ducible amount. 

The basic Wheatstone bridge system 
of resistance measurement has been highly 
developed over many years and is capable 
of higher precision than any of the other 
methods to be discussed. 
limitations are: 


The principle 


1. For high accuracy and sensitivity, a 
delicate galvanometer must be used to 
indicate the null. 

2. The 


determination of the correct 


null adjustments usually requires consider- 
able care and time. 

Examples of application for this method: 

1. Determination of residual stress. 

2. Basic studies of different gage-metal 
combinations. 

3. Static 
number of gages is small. 


test measurements where the 


Self-balancing Bridge 


The self-balancing null type bridge 
system 1s at present the most satisfactory 
arrangement fo! testing 
large number of measurements must be 
taken in a relatively short time. In the 
manual balancing off-balance 


condition is indicated by a deflection of 


static where a 


bridge an 


the galvanometer. The bridge is then 
restored to null by the operator. In the 


self-balancing arrangement, the unbalance 
condition is recognized by an electronic 
system which initiates a servo or follow-up 
device arranged to correct the unbalance. 
I'he system used at 


Douglas for strain 





Fig. |—Simple null ty pe 
manual rebalancing strain 
gage bridge using slidewire 
for fine adjustment. 


| | 
eS 
4} ttt 


Fig. 2—Manual rebalancing 
bridge with internal strain 
gage bending beam used 
for fine adjustment. 





























FIG 1 





FIG.2 
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based on a Brown 


gage measurement 1s 
Instrument Company automatic electroni 
thermocouple potentiometer. The basi 
ircuit is shown im Fig. 3 Che bridge 
unbalance voltage e, is amplified and 
ipplied to a smal reversible motor Phe 
ontactor on the slidewire is coupled 
the motor by a imple wire and pul 

tem 

If the bridge is at null so that the volt 
we e, is equal to zero, there will be no 
output from the implifier and the metot 
will not run However, if the resistance 
of the strain gage changes with the apph 
ition of a load, the bridge will be unbal 
inced and there will be a voltage e 


icross the input to the amplifier. ‘The con 


nections to the motor are arranged so that 


the contactor on the slidewire is driven 


in the prope! direction to rebalance the 
bridge and therefore reduce « When 
e, drops to zero, the motor stops All 
of this occurs in from 1/3 sec. to 4 se 


depending on the magnitude of the unbal 


INCE The shift in position of the con 


tactor on the slidewire is a measure of 
the change in resistance of the strain gage, 
ind is thus a measure of the strain. 


Changes in the bridge supply battery do 
not change the null position of the con 
tactor. 

Instruments . of — the self-balancing 
either indi 
ating or indicating plus recording form 
[he record is produced by an ink printer 
on a continuous chart about 11 in. 
The the balance point is 
ipproximately 1/2 percent of a full scale 
deflection which may be 10x10~ in. 


bridge type are available in 


wide. 
accuracy of 


per 
n. strain 

An alternate uses a_ variable 
in the place of the resistance 
The operation is fundamentally 
the same, except that an a.c. rather than a 
d.c. voltage is applied to the 


system 
apacity 
slidewire 


strain gage 


ircuits, 


In most structural 


tests, engineers are 
nterested in the behavior of the specimen 
when the loads become sufficient to result 
i permanent set. After the vield point 
is exceeded the stress distribution changes 
is the deforms 

picture of the stress flow at 


makes it 


structure Obtaining a 
1 given time, 


take the 


ments as rapidly as possible 


necessary to measure 


Switches and Balancing 


l'o facilitate rapid recording of all the 
necessary information, special switching 
devices have been designed based on the 
rotary stepping switch used in automatic 
dial telephone equipment All of the 
Strain gage circuits are continuously ener 
gized. The switching is performed only 
in the measuring circuit where small varia 
tions in switch 


contact resistance are 


unimportant. However, since the poten 
tials being measured are small, it has been 
found necessary to gold-plate the switch 


contacts. 
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Reversible 


y mot 
servo Mmoror 


WO volts ac 











Fig. 3—Self-balancing null type bridge based on Brown Instrument Com- 


pany thermocouple pyrometer. 
A typical device, Fig. 4, automatically 
records each of 120 separate strain gage 
channels consecutively, and then either im- 
mediately recycles or stands by. The array 
of knobs on the right side of the instru 
ment is used for initial balancing of the 
circuits with no load applied to the struc- 
ture. The balancing potentiometer allows 
made for the small 
gage allowed as a 
tolerance. Channels ex 
pected to show a tension strain are initially 


corrections to be 
changes in resistance 


manufacturing 


balanced to have their no-load position at 
the low end of the chart; channels expected 
to show compression strain are set near full 
scale. Usually several are set at the center 
is a first guess. 

The control panel permits immediate 
selection of any of the 120 channels for 
the initial balancing operation or for a 
pilot check during the test. Numbered 
lamps indicate the channel connected to 
the during automatic cycling 
Most of the static tests made at Douglas, 
whether on full size airframes or on sub 


recorde! 


issemblies, are instrumented with strain 


gages arranged to measure the applied 
forces and the resulting strains and deflec 
tions. All of this information is recorded 
on a single permanent record with equip 
ment of the above type 


Method of Calibrating 


An accurate and calibration 
means is available for strain gage practice. 


If a high value external 


simple 


resistor 1s 
nected in parallel with a strain gage, the 


con 


resistance of the new combination is lower 


than the strain gage alone by an amount 
5bR. The 


change in 


the fractional 
is determined 


magnitude of 
resistance 5R/R 








by the size of the external resistor and 
the resistance of the strain gage. Th 


5R/R produced by the calibration resist: 
is equal in effect to a fictitious strain 6L/I 
For example, suppose a 250,000 ohm re 
sistor is connected in parallel with a 20 
ohm strain gage. The fractional change in 
resistance will be 


sR. 200 
R 250,000 
If the gage factor 5R/R divided by 5L/L i: 
2, then the shunting resistor has produced 
a fractional change in resistance which 
is equivalent to that produced by a strain 
8L/L equals 1/2 (8x10) or 4x10 in 
per in. In general, any desired fictitiou 
calibrating strain factor can be obtained 
iccording to the following formula. 
Where X is the equivalent fictitious calibra 
tion strain. 
Rg is the resistance of the strain age. 
Re is the shunt resistance used for calibra- 


tion. 
EB ” (7) | 
gage factor _R, R. 


For calibration strains less than 20 x 10~ in 
per in. the second term in the bracket cai 
be neglected, as in the example above. Th 
calibration is independent of the bridg 
supply voltage and can be used with an 
type of measuring instrument. 

The gage resistance is normally held 
plus or minus 0.15 percent in manufactut 
If a pre 
cision calibrating resistor is used, the val 
of 5R/R is accurately known. The gag 
factor is quite consistent, plus or minus - 
percent, throughout a group of gages mac 
from Thus tl 
overall calibration in terms of equivalet 


to insure easy initial balancing. 


1 single spool of wire. 
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rain can be accurate to 95 percent with 
yut resorting to direct individual calibra 
ion which is necessary for higher precision. 


Deflection Or Off-balance Systems 


One of the important characteristics of 
he resistance wire strain gage is its light 
eight and exceedin 
yonse. Changes in strain resulting from 
brations or impact are accurately trans 
lhe null 


ly high speed of re 


og 
5 


ted into changes in resistance. 
ridge system of indicating or recording 
the gage resistance is not capable of fol- 
owing rapid changes. In the deflection 
system, the strain gage bridge is not re 
balanced to a null, but is left at some con- 
venient initial setting and the bridge un 
balance voltage corresponding to a given 
hange in load is measured. Unfortunately, 
the magnitude of the unbalance voltage is 
ilso directly proportional to the bridge 
supply voltage. If the bridge supply volt 
ge Changes between the time of the test 
ind the calibration, an error will be in 
troduced which is proportional to the 
change. Usually it is possible to obtain a 
source which is sufficiently constant to 
give the required accuracy 


Direct Galvanometer Deflection 


\ simple, direct-reading strain measuring 
instrument results if the scale of the 
galvanometer of Fig. 1 is calibrated in 
terms of strain for a given bridge supply 
The speed of response of a 
galvanometer, or its ability to faithfully 
follow rapid changes in applied current, is 


voltage. 







related to its power sensitivity. As the 
magnitude of the strain to be measured is 
reduced, and, as the required meter sen- 
sitivity is increased, the frequency range 


over which undistorted deflection can be 
ybtained is correspondingly reduced. (Gal- 
anometers commonly used have sensitivi 
ties of the order of 30 to 50 microamperes 

Recently a magnetic recording oscillo 
graph has been developed with galvanome 
ters specifically designed for direct strain 
gage recording. The circuit is arranged 
so that all 4 legs of the strain gage bridge 
ire active if high sensitivity is required 
When care is taken with the design of th« 
strain gage installation, including thorough 
consideration of correct galvanomete! 
matching and electrical damping, sensitivi 
ties of about one inch deflection for 
5 x 10™ in. per in. strain can be achieved 
Ihe deflection is undistorted to frequen 
cies of about 40 cycles per second. 

\ particularly useful application of this 
technique is in flight testing of small air- 
planes where space and weight are at a 
premium. The method is not capable of 
the accuracy that can be realized with the 
null system, although results within plus 
or minus 2 or 3 percent can be attained 


Quasi D.C. Amplification 


Often it is impractical to obtain the 
desired sensitivity and or frequency range 
by the direct galvanometer method. One 
solution is to use a vacuum tube amplifier 
to drive a recorder with the necessary band 
width. The amplifier must necessarily be 


initial balancing knobs 


1 direct-coupled or d unplifier if steady 
components of the strain are to be re- 
tained. This type of amplifier, unless un 


duly complicated, is usually not stable for 
input voltages of less than 0.1 volt. Drift, 
change in output indication for no corre 


} } f 
sponding change in input, is the chic 
iuse of trouble he error can be mini 
nized if the “zero” frequently checked 


ind readjusted 


\ system of automatic, continuous zer¢ 


nt 

hecking has been developed to circum 
vent the problem of drift which is always 
ncountered when a d.c. amplifier is used. 
Che resulting instrument has been called 
a “quasi d.c. amplifier,” since the amplifier 


used is not direct-coupled, though, for 


many ipplications, an equivalent result 1S 


ichieved. It is accomplished as follows 

\ special high speed switch is arranged 
to consecutively connect a high sensitivity 
ithode-ray oscilloscope in rapid sequence 
to (1) the unknown signal, in this case 
the bridge unbalance voltage, (2) zero 
potential and (3) one or more calibrating 
potentials. The switch contacts are ar- 
ranged so that the zero and calibration 
pulses are connected only a small percent- 
ige of the total time. The headpiece gives 
the general appearance of such an instru- 
ment. One application is measuring the 
instantaneous force in a fatigue testing ma- 
chine with a strain gage ring dynamometer 
mechanically connected in series with the 
specimen. 

A typical oscilloscope pattern contains 
the sinusoidal load curve with 3 rows of 


Recording instrument 





Fig. 4—Automatic recording, |20-channel, strain gage instrument used for static testing. 
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The lowest marker 
corresponds to zero force, the second row 
represents 100 Ib. force, and the top row 
represents 1,000 lb. force. ‘This type of 


instrument in modified form has also 


alibration markers. 


been useful in the following studies: 
1. Rapid pressure pulsations encountered 
in aircraft hydraulic systems. 


~ 


2. Measurements of and 


from gunfire. 


recoil forces 


irmor plate reaction loads 
Carrier Systems 


In most of the preceding systems the 
strain gage bridge has been energized with 
d.c., so that the measuring instrument had 


When az.c. 


power is supplied to the strain gage bridge 


to respond to d.c. changes. 


an a.c. vacuum tube voltmeter can be used 
to read the bridge unbalance voltage. An 
a.c. vacuum tube amplifier or voltmeter can 


be designed to be extremely stable 


without 
becoming involved with complicated or 
troublesome adjustments. ‘The name “‘car- 
rier system’ comes from the analogy to 
the amplitude modulated carrier in ordi 
Changes in the 


nary radio broadcasting 


resistance of a strain gage used as an arm 
of a bridge produce corresponding changes 
in the amplitude of the output voltage of 


the bridge Ihe frequency of the output 


voltage, called the carrier frequency, is the 


samme as the frequency of the bridge suppl 

















The tube voltmeter is 
in function to a radio receiver, in 
that the indication is proportional to the 
amplitude of the bridge output voltage. 

Steady or slowly changing strains can be 
read with an ordinary pointer-tvpe meter, 
but if rapidly fluctuating strains or vibra 
tions are of interest, an oscillograph must 
be used. ‘The Douglas carrier equipment 
is constructed for standard relay rack 
Ihe instantaneous strain at 12 
separate stations can be simultaneously re 
orded by an electromagnetic oscillograph. 
\ switching panel allows different groups 
of stations to be recorded in sequence. 
Fig. 5(A) shows the 60-channel installa 
tion used in the original flight tests on the 
B-19 airplane in 1941. Fig. 5(B) is a 


sample record made by this equipment. 


voltage. vacuum 


similar 


mounting. 


Ihe effects produced by spurious re 
ictances in the bridge constitute a prob 
lem when a system is used. A 
bridge can be perfectly balanced for d.c. 
but show a considerable output when a 
1,000-cvcle a.c. signal is used as an emer 
gizing Stray and_ cable 
capacities that exist across the arms of the 


Carrier 


source Wiring 


most troublesome 
The difficulty is 
reactance 


bridge are the sources 


of unbalance overcome 


vv including a control in the 


balancing svstem, shown in Fig 5(C), con 


sisting of adjustable shunt capacities. 





It is important to reach a complete re 
actance null to avoid a nonlinear relation 
ind the indication of the 
Correct operation is illustrated by 


between strain 


meter. 


the solid line in Fig. 6. 


The dotted line 
shows the effect of incomplete capacity bal 
If the strain gage bridge is brought 
to a null for zero load with the balance 
controls, then either tension or compres- 
sion will cause a positive deflection of the 
output indicator. The sense of the change 
in strain is obtained by adjusting the zero 
load balance point to say, half-scale deflec 
tion, Fig. 7(A), by changing the resistance 
balance contro] after a complete null ha 


mce 


first been reached. 


\ tension strain wil now produce in) 


] 
increase im Output and therefore an up 
scale deflection, since the bridge is carried 
farther from the balance point. A com 
return the 


bridge to null and thus the deflection will 


pression strain will tend to 


decrease. It is possible to reverse the sens¢ 
by setting the initial operating point on the 
other side of the null, Fig. 7(B). An 
imbiguity sometimes met is produced when 
1 down-scale deflection 
s increased beyond the value which brings 
the bridge t 
Fig. 7(A 
in. per in. is indistinguishable from a com 
pre ssion 


the strain causing 


a null. 


For example, in 
a compression strain of 10 x 10 


+ + 
rain ) 


6x10 in. per in It 
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Fig. 5—(A) Carrier type, 60-channel, strain gage recording equipment as installed in the B-!9 airplane. (B) Record ob- 


tained from this equipment showing dynamic pressure existing at stations in a C-54 hydraulic system. (C) Basic circuit 
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of one channel of the carrier equipment. 
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Fig. 6—Relation between strain and meter indication with initial balance at null is shown by the solid line. 


Non- 


linearity introduced by incorrect capacity balance is shown by dotted line. Fig. 7—Initial resistance unbalance deter- 


mines sense of strain. (A} Tension strain produces up-scale deflection. 


(B) Compression strain down-scale deflection. 
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Fig. 8—Ballast system used in vibration or impact studies. 


has been convenient to adopt a standard 
operating procedure whereby initial un- 
valance is in such a direction that a ten- 
ion strain produces an up-scale deflection. 
he inconvenience of the rather complli- 
ited balancing procedure given above can 
ve avoided if a phase-sensitive detector 
ystem is used. The unbalance voltage 
produced by a capacity unbalance is about 
0 deg. or 270 deg. out of phase with the 
bridge supply voltage and will produce no 
steady output with such a detector. The 
unbalance voltage produced by the strain 
gage is in phase or 180 deg. out of phase 
with the supply voltage, depending on 
whether the strain results from tension or 
compression. ‘The direction of the cur- 
rent supplied by a phase-sensitive detector 
changes as the sense of the strain changes. 
The ambiguity in the preceding system 
when the bridge “passes through the null” 
is no longer present. The linearity and 
sense of the output are not affected by 
‘hanges in the resistance balance control, 
i Capacity control is not necessary. 
\ carrier system is versatile and particu 
irly useful where widely different sensi 
tivities are necessary, or where the required 
ensitivity is not known. The full scale 
inge of the meter can easily be precisely 
ljusted with a gain control on the carrier 
implifier. The carrier and modulating 
frequencies must be separated following 
the process of detection. In general this 
in be accomplished if the carrier fre- 
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quency is at least 10 times the highest mod- 
ulating frequency. The upper limit to the 
useful range of the carrier system is about 
1,000 cycles per second. 


Ballast System 


Frequently, in the study of vibration 
problems, it is sufficient to measure the 
variation in strain and not the total instan 
taneous value. The strain gage circuit can 
then be considerably simplified, since 
neither a bridge nor a balancing arrange 
ment is needed. The basic circuit, lig. 8, 
consists of a battery, a high stable resist- 
ance and the strain gage all connected in 
series. The current through the gage is 
approximately constant, even when the 
strain is changing, so the voltage drop 
across the gage is proportional to the total 
resistance of the gage. If the amplifier 
used is capacity-coupled only the change in 
voltage drop is amplified. A_ standard 
cathode-ray oscillograph will generally be 
satisfactory as an indicating device. For 
steady state vibration problems the ampli 
fier and recording system must transmit 
only the frequencies and amplitudes of the 
vibration being studied. 

In studies of transient vibrations the 
amplifier requirements are more sever¢ 
Theoretically a transient will be distorted if 
the, amplifier used does not pass an in- 
fimte band of frequencies. However, the 
distortion can usually be limited so that 
results of sufficient accuracy are obtained. 


1945 


A rough working rule for estimating the 
upper frequency limit required of the 
amplifier is that the rise time of the wave 
front to be recorded must be greater than 
one divided by twice the upper limit ot 
the amplifier. Further, the gain versus 
frequency relation should not have a posi- 
tive slope at any point above the mid- 
frequency range. A disorder known as 
“backlash” is often found in amplifiers 
used in this work. If the low frequency 
cutoff is too high or too rapid, confusing 
results can be obtained. In general, the 
cutoff rate must not be greater than 50 per- 
ent or 6 decibels per octave for the first 
3 or + octaves below the low frequency 
limit which should be less than 1/10t, 
where t is the sec. duration of the pulse. 

One of the problems for which the bal- 
last system is useful is the measurement of 
vibration in propeller blades or turbine 
vanes while in motion. The high resist- 
nce in series with the strain gage allows 
a slip ring connection to be used without 
difficulty. Iso-elastic wire or carbon strip 
gages having a high gage factor are usually 
used with the ballast system to increase 
the sensitivity. The Iso-elastic gages have 
high temperature sensitivity and are not 
satisfactory when _ total 
strain must be measured. 

Che measuring and recording systems 
that have been discussed are not necessarily 
independent. Often a problem is best 
solved by a combination of instruments. 


instantaneous 
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DESIGN OF HYDRAULIC SYSTEMS 
IX—Special Circuits and Valves 


HOWARD FIELD, JR. 


Consultant 
Hydraulic circuits for mechanical and pressure sequencing and posi- 
tional control are discussed. The use of differential relief valves and 


hydraulic ratchets and their applications to special circuits are illustrated. 


ONE FREQUENT PROBLEM in the table A It the selector valve had been der B and the rear of table cylinder A 





lesign of hydraulic systems is that of auto turned in the opposite direction table B Suppose that table A is in the press and 
matically sequencing operations. Assume would withdraw before table A could _ the selector valve is positioned to advance 
that two feed tables, A and B, operated by idvance [he return flow from the with table B. ‘The pressure is applied to both 
independent hydraulic cylinders, are to be — drawing cylinder is through the check valve the larger area of cylinder A, tending t 
moved alternately into a large press from of the other table cylinder in the free withdraw the table, and the smaller end 
lifferent directions. Table A must be flow direction and thence to the return of cylinder B. Obviously, table A_ will 
vithdrawn completely before table B can port of the selector valve. Thus, only one move since a low pressure acts on the 
moved i motion of the selector valve is required large area, while the low pressure also act 
lo prevent collisions between the table to advance tl lesired tablc ing on the small area of cylinder B 
night, mie rcumstan requil he method shown in Fig. 1 is knows be insufficient to move it After ta \ 
rie hani l nt OC} Ct tO il] rative ] In han l equencing” | 1 ll vithdrawn wWallist a top th } 
1 po tut 11\ {ul Cli) tact { | it ilve ha th l i until lind I B 1hit I 
\t \ 1eaV 
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Fig. |—Mechanical sequencing of two feed tables, selectively positioned.upon a press bed, can be accomplished by 
controllable check valves opened by the tables. Fig. 2—Pressure sequencing of two feed tables takes advantage 
of the difference between the areas of the front and rear faces of the operating cylinder pistons. 
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e of the poppet. 
) forces, the spring and the outlet pres- 
re acting against the upper face. 


This is resisted by 


\here P = unit inlet pressure 

\ = effective area upon which pressure 

P acts 

S = spring force 

p = outlet pressure 
\hen valve is stable in an open position 

PA=S+pA 

In the differential relief valve the bal- 
ince stera is the same diameter as the 
ilve seat and is shielded against outlet 
yressure by packing. In this design: 
Where c = unit pressure in chamber C 

PA=S+cA 
Pressure ¢ is usually atmospheric. 

The arrangement, shown in Fig. 4, con 
iects the B cylinder port of the selector 
ilve to the retracting end of the cylinder 


for table A through a differential relief 


ilve to the advancing end of the cylin 


ler for table B. The other cylinder port 


drawn while the attachment is under hy- 
draulic pressure, but no table can advance 
until the pressure in the attachment falls 
pressure in chamber C Fig. 3(B) can be 
used as an interlock. Connecting pressure 
from this attachment to chamber C will 
prevent the valve from opening so long as 
pressure is maintained and the table con 
trolled by the valve cannot advance. 
Variants of mechanical sequencing are 


electrical contactors, solenoid operated 
valves, and compressed air diaphragm 


operated valves to control the motions 
In the article on power systems, Pro 
puct ENGINEERING, July 1945, page 485, 
a scheme was shown for using two pumps 
to obtain a fast closing and a slow work 
ing stroke on a hydraulic press. ‘The same 
sequence of operations can be obtained 
with a single high pressure pump and two 
cylinders together with proper valving 
There are several wavs of arranging this. 


One example will serve as an illustration. 

In the arrangement shown in Fig. 5 
the squeeze is performed by pressure ap 
plied to 


Tam plus the Same pressure applied to 


a large diameter single acting 


the rear end of one or more small dia 
While the 
press is closing, all the pump output is 


meter “pull back” cylinders 


applied to the pull back cylinders which 
move rapidly. The main ram cylinder is 
kept filled by gravity flow from an over 
head reservoir through a “filler valve.’’ 
The poppet of the filler valve is connected 
to a slide or poppet shut-off valve so that 
the shut-off is closed when the filler valve 
is open. ‘The closing cylinder port of 
the selector valve is connected to the reat 
end of the pull back cylinders and also 
through the shut-off valve to the main 
cvlinder. ‘The closing action is 

1. Full pump discharge goes to the pull 


back cylinders while the main cylinder 
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f the selector valve is connected in a | #£— era nes 
imilar manner. The differential relief : | 
| 14 
ilves must be bypassed by check valves 4 
permit return flows. When the selec Re 4 
r valve is turned to advance table B the ) 
tion 1S KoZ) 
77). L 
Pressure acts directly on Cylinder A Y ms | 
vithdraw the table A. bef fA 
7 ¥ im ol + 
2. When _ table \ ha withdrawn us Wy 
y 
unst a stop the pressure es thus open 4 
the differential relief valve 
| lu d flowing thi rh ) I li 
ders 1 i 
"ve | 
R 
\ 
FIG.5 saan: A 
¢ 4 S fae — 
Fig. 5—Fast closing and a slow working stroke of a hydraulic press, using a 
small pump, is obtained with small pull back cylinders and a filler valve 
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Fig. 3—Comparison of an ordinary relief valve (A) and a differential relief valve (B). Fig. 4—Differential relief valves 
nsure withdrawal of either feed table before advance of the other into the press. Check valves must be placed to 
bypass the differential relief valves to permit return flow when the tables are withdrawn. 
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filled by gravity through the filler valve. 

2. When the maximum pressure act 
ing on the small pull back cylinder can 
no longer move the ram the closing action 
stops momentarily. 

3. The filler valve closes since there is 
no flow through it, thus admitting pump 
discharge to the main cylinder which closes 
at a slow rate until cutout 


the press pres 


sure is reached. 
4. The return flow from the pull back 
vlinders goes through the opening cylin 


ler port and back to the reservoir 


[he opening action consists of applying 
the pump discharge to the front ends of 
the pull back cylinders while all 
fluid 


returned to the reservoit 


return 


traverses the selector valve and is 
This is a some- 
what simplified version of the control 
used on most large presses which usually 
pushbutton control and 


opening. 


have iutomatic 
the 
use of a solenoid operated selector valve. 
Automatic 


Pushbutton control is achieved by 


opening requires a_ pressure 
operated switch connected to the main 
cylinder to the selector valve. 


Switches are arranged to place the selector 


reverse 


valve in neutral when the full opening 
is reached. Dwell, or holding closed under 


pressure for some predetermined time, is 
accomplished by interposing time delay 
relays between the pressure switch and 
the selector valve solenoids. 

Another problem which frequently arises 
is that of positional control. Such a con- 
trol must keep one part of a machine in a 
fixed positional relationship with some 
other part, usually a control handle. It 
is similar but not identical to the prob- 
lem, discussed under distribution systems, 
ENGINEERING, August 1945, 
page 546, of keeping two operations in 
synchronism again, consideration 
of a particular problem and a number of 
different solutions will simplify the dis- 


PRODUCT 


Here 


cussion. Assume a handle which can be 
moved through a 90 deg. angle, and also 
that 


it the same position as the 


an arm which moves 90 deg 
ilwavs 


must 
stop 
handle. 
One way of accomplishing this hydrauli 
cally is to connect a single acting cylinder 
to the handle, as shown in Fig 6. A spring 
is required to hold the handle against the 
fluid pressure in the cylinder. A similar 


arrangement is used at the arm and is con- 
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Fig. 6—Single lines connecting a master and slave unit carries fluid for 


positional control of the slave unit. 


Units are resynchronized when the 


master cylinder piston uncovers a bleeder port. 
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Fig. 7—Two lines, connecting identical slave and master units, gives posi- 
tive operation in both directions. A hydraulic ratchet valve may be required 
to prevent movement as a result of load at the slave cylinder. 
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nected to the handle cylinder by a single 
line. This single line system depends 
upon the spring at the arm for reverse 
This is often sufficient but 
provision must be made for resynchron 


motion. 


izing the handle and arm and also for re 
filling the hydraulic circuit. ‘This can be 
xcomplished as explained in the articl 
page 546, Propucr ENGINEERING, .\ugust 
1945, 


\ method of accomplishing the same 


yn distribution systems 


result, but which gives positive motion in 
i double line sys 
\ double acting 
ylinder having a tail rod is connected to 


both directons, utilizes 


tem shown in Fig 


the handle and an identical cylinder t 
the arm. ‘These cylinders are connected 
by two lines, thus, the motions of the 
handle are transferred to the arm. Some 


refinements are added in practice to over 
thermal 
expansion, refilling, and loads that tend 
to move the 


come problems resulting from 


handle 

A cylinder locking device, which is appli 
cable to power operated systems as well as 
manual systems, usually takes the form 
of a “hydraulic-ratchet.” One 
hydraulic ratchet is shown in 


form of 
Fig. 8. 
Movement of the piston in the cylinder 
by any load applied to the piston rod is 
prevented by the valves 1 and 2 which do 
not allow fluid to leave either end of the 
cylinder. However, if fluid under pressure 
is directed to the cylinder through line A 
it can raise valve 1 from its seat and enter 
the front end of the cylinder. The enter 
ing fluid also acts upon valve piston P 
moving it to the right and opening valve 2 
thus, allowing fluid to escape from the rear 
end of the cylinder to line B. If fluid 
had been admitted to line B instead of 


line A the action would have been the 
same but in a reverse direction. Fluid in 
the cylinder is trapped whenever the 


cylinder is at rest and provision must be 
made to relieve expansion resulting from 
temperature changes. 

When the loads are so heavy that power 


actuation is necessary a different design of 


positional control is required. The simple 
type, Fig. 9, utilizes a mechanical follow-up 
Basically this system consists of an equal 
izer, somewhat similar to a_ whiffletree 
one end of which is connected to the valve 
handle. An which derives its 
motion from the arm is connected to the 
other end of the equalizer and the valve 
stem is connected to a mid-point. Thus, 
when the handle is moved, the equallizer 
pivots about the end connected to the arm 
and moves the selector valve. As the arm 
moves it also moves the equallizer in a 
direction to offset the handle movement, 
thus the valve to neutral. 
Motion ceases when the arm has reached a 
position corresponding to the handle. 
This type of selector valve used and 
the proportions of the equallizer have con- 
siderable effect on the accuracy with which 
the arm follows the handle. Play in the 


element 


returning 
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nechanical connections is also detrimental. 
When accuracy of synchronization is 
required it is necessary to use selector valves 
vhich can be operated with small move- 
nent. It may even be advisable to con- 
rol the movement of the equallizer, with 

cam, so that it moves rapidly when near 
he neutral position of the valve. 

It is frequently difficult if not impos- 
ible to use any mechanical follow-up 
levice, since intervening structures or 
eflections can prevent a true action. Two 
listinct methods of using hydraulics for 
follow-up are possible. The first consists 
f using either of the manual positional 
ontrols previously discussed to transfer 
notion of the arm or the handle to the 
quallizer. In effect this is identical to 
the mechanical follow-up system but has 
i hydraulic link instead of a cable, push- 
od, or other mechanical device. 

The other type of hydraulic follow-up 
is quite different in design. In this type, 
shown in Fig. 10, the handle is connected 
to a selector valve the body of which is 
onnected to the piston of a_ master 
cylinder. This master cylinder has one 
end hydraulically connected to one end 
f a slave cylinder. The slave cylinder 
does the work and should be made of 
proper bore and stroke. The master cylin- 
ler can be of any proportions to suit the 
valve movement so long as the volume 
of the end connected to the slave cylin- 
ler matches the slave cylinder. One 
cylinder part of the selector valve is con- 
nected to the other end of the master 
ylinder and the other cylinder port to 
the other end of the slave cylinder. Obvi- 
uusly, the connections must be made in 
the correct arrangement so that any move 
nent of the handle is followed by a move- 
nent of the master cylinder in a direction 
» return the selector valve to neutral. 
[he action when the handle is moved to 
ipply pressure to the master cylinder is: 


1. Pressure drives the master cylinder 
iston which moves the selector valve body 
toward neutral. 

2. Fluid displaced from the other end 
f the master cylinder is conveyed to the 
lave cylinder. 

3. The piston of the slave cylinder 
1oves in the desired direction. 

4. Return fluid from the slave cylinder 
‘lows through the other cylinder port of 
ie selector valve and returns to the reser- 

vir. 

5. When the selector valve has reached 

utral position all motion ceases leaving 

> Slave unit in proper positional rela- 

n to the handle. 


[he master and slave cylinders are in 
ies and steps must be taken to allow 
resynchronization and fluid volume 
inges. This can be accomplished by 
posed check valves in the pistons as 
discussed for series distribution sys- 
is, page 546, August 1945 issue. 
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Fig. 8—Hydraulic ratchet as applied to an operating cylinder to prevent 
movement of the cylinder when under load. 
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Fig. 9—Mechanical follow-up mechanism including an equalizer will return 
the valve to neutral when the arm corresponds in position to the handle. 
Handle load is only that to overcome the valve friction. 



























































Fig. 10—Power operated positional control utilizes a master cylinder to 
synchronize the driven arm with the control handle. The valve plunger is 
connected to the handle and the valve body to the master cylinder piston. 


The positional control systems discussed 
in this article all relate to the position of 
some remote actuator with respect to the 
position of the control handle. The power 
driven versions are all amplifiers of the 
operators effort although there is no fixed 
ratio of amplification but only a positional 


1945 


relation. Another class of power amplifier 
gives no indication of position but does 
amplify effort in a predetermined r:tio. 
These are usually called “load feel’’ sys- 
tems and will be discussed with other mis- 
cellaneous hydraulic circuits and valves in 
a forthcoming issue. 
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Pressed-Powder Electrical Contacts 






Using Graded Multiple-Layers 


H. H. HAUSNER 


Chief Research Engineer, 
General Ceramics & Steatite Corporation 





Some of the difficulties in the construction of electrical contacts can be over- 


come by forming the contact points in multiple layers, thus grading the electrical 


and mechanical properties. Data are included, as well as manufacturing procedure. 


kLECTRICAL CONTACTS must iesist 
burning and pitting, welding or stocking 
in use, must retain their shape permanently 
ind have to be brazed to other metals, 
vhich further limits their choice. These 
problems were set forth by the author in 
in article in the Bulletin of the Associa 
tion Suisse des Electriciens, 1942, Vol 


page 29-34 Electrical contacts must 
therefore be made of a metal, allov o1 
etal mpound of good nductivit 

t J 1 th I hicil they shoul 





\letallurs publish 

John Wulff 

| losing or opening electrical circutt 
im ar tormed between the contacts 
In making th mtact, the arc is intro 
luced | onization of the medium 


between and surrounding the two contact 
points. ‘The forming and breaking of the 
we is widely influenced by the omposi 
tion, pressure, humidity and temperatut 
of this medium. However, the contact 


material is also of certain mportance in 
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VpiCa 
ih uld 
be seen fro! 


t material 
ibout + |] 
l that the 
rent characteristics tend asymmetricall; 


Berlin 1937, 
I he y4 


towards a minimum voltage. 


lred points o 


I 


London, 1940, 


in “Electric: 


below this 


ircing voltage a current of 


iny magnitude 





. ; 
trom a material ot a given clectrical 


tivity into a conductor having different 
haracteristics \ case in point is th 
of tungsten-copper contact points, braze 
to a copper conductor. Here the distur! 
ince in the field distribution may caus 
unpredictable variations in are formation 

In general, circuit breakers or othe 
electric switching devices have tw 


different contacts: a stationarv and a mov 
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An 


le contact. Fig. 2 shows the system of 
ie type of circuit breaker and the con 

ts. Both contacts are mainly made 
ym a material of good electrical con- 
ictivity, such as copper, to diminish 

e electrical losses, whereas contact parts 

which sparking may be expected are 
ide from a material of smaller electrical 
mductivity and greater hardness, as 
mmert, Wiggs and Heil state in 
ROoDUCT ENGINEERING, 1939, Vol. 10, 
ies 194-196, 249-251. If these parts, 

ind b, were highly conductive, they 
uuld be soft and wear out soon under 
influence of the sparks. 

In the last few years powder metallurgical 
oducts were used for this purpose. Data 
n this subject are found in Hensel, Lar- 
n and Swazy’s article in Metals and 
\lloys, 1941, Vol. 13, pages 577-583, in 
































ry: .—— 
g. 2—Diagram of conventional 
ctric contact with powder-metal- 


irgically produced contact areas. 


g. 3—Diagram of a graded mul- 
tiple-layer electric contact. 


U. S. Patents, 2,030,229, 2,096,924 and 
2,179,960, and in R. Holm’s “Die 
technische Physik der elektrischen Kon- 
takte” Berlin, 1941. 

These so-called “compound contact 
metals” have optimal qualities of conduc 
tivity and hardness. In some special cases, 
however, these compound contact metals 
show two significant disadvantages: 

1. When the material is hard enough 
to resist the sparks, there are often diff 
culties in brazing this material to the 
softer copper parts. 

2. Sometimes the 
tivity of these hard 
poor. 


electrical conduc 
materials is rather 
In that case it can happen that 
the arc instead of flashing from part @ to 
b in Fig. 2, leaps from a to d, or from 
b to c; thus avoiding one or both hard 
compound metal parts a and b. In this 
case, because of the sudden change from 
highly conductive material to low con 
ductive material, field distortion occurs. 
Ihe sparks are not following the shortest 
way, but the path of least resistance. 

These objections can be overcome by 
using a new type of compound material 
for the parts a and b, as designated in 
Fig. 2. 


Whereas compound contact metals gen 
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Fig. 4—Relationship between composition of the graded multiple-layer 
contact metal, its density, conductivity (in percent of the Internaticnal An- 
nealed Copper Standard) and its Brinell Hardness. 
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Fig. 5—Hardness vs. electrical con- 
ductivity for tungsten-silver compound 
metals of different compositions. 


erally are of uniform physical properties 
throughout their shape, the proposed new 
type of contact material is characterized 
by the 


such as 


non-uniformity of its properties, 


density, hardness and conduc 


tivity Fig. 3 shows diagrammatically such 


material of non-uniform properties 


Such a material 


eo te? & Copp I rod 


has to be a compound metal, and is mad 
powder-metallurg! illy. It in hay il] 
t] idvantages of compound meta 
l at p nt, and t avoid the 
if 1 T] low-h 
f 
\ ] 
a 
aC rl 
1 four ind manuta 1 in 
Ur p ng steps ie heat treatn 
finishing pressing proce Tungst 
powder and crystalline silver, both of 5 
mesh grain size were used for this p 
pose ‘The pressing process began with the 


60-40 mixture (60 percent W and 40 Ag 
\ 70-30 
then 
pressed together with the first layer at 15 
As third layer, a 80-20 

placed on the two 
ilready existing lavers unde 


pressed at 10 tons per sq. in 
powder mixture laid on top was 
tons per sq. in 
mixture was then 
20 tons per 
The final layer, a mix 
ture of 90 percent tungsten and 10 percent 
silver finally was combined with the thre 


Sq. In. pressure 
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Fig. 6—Diagram of proposed graded 
multiple layers for contact areas in 
electric switches. 


other layers at 75 tons per sq. in. pressure 


The four-layer part was then fired in 
hydrogen at 905 deg. C. for 24 hours. 


After sintering, the piece was repressed 
at 90 tons per sq. in. Its physical prop 


erties are shown in Fig. 4. ‘The electrical 


the 
increases from 25 per cent of the Interna 
tional Annealed Copper Standard (I. A 
C. S.) for the first layer up to 60 percent 
for the last layer. 


conductivity of successive _ layers 


The corresponding 
hardnesses range from 230 to 100 Brinell, 
as tabulated in Fig. 4 and shown in Fig. 5 
graphically 


no difficulties in brazing the 


There are 


100 Brinell hardness) to 
materials. 


low density side 


copper or other The change 


in conductivity from 
percent IACS) to the compound metal 


60 percent IACS 


a copper part (95 


and from here to the 


top of the compound metal part (24 
percent IACS) is accomplished in steps, 
almost gradually. Fig. 6 shows again 


5 


some contacts as in Fig. 2, but tipped with 
the non-uniform type of compound metal 
describe \ flashing of the arc to the 
opper parts need not be feared An 
excellent electrical conta is established 
between the copper parts and the tungsten 
silver ym pound 

Although the eftect of the contact 
between two bodies on the potential and 
the electric density distribution near the 
surface of a body not completely under 


stood, it 


contact the 
electrons should remain constant 


known that even during the 
thermodynamic potentia!s ot 
ind that 
the contact potent il difference is equal 
Uhis 


to the difference ot work functions 
l'an in the Physical 


H. \ 
Review, 1942, Vol. 61, pages 365-371. in 


1 paper entitled ‘““Theorv of Electrical Con 
pa} 


1S des ribed by 


tacts Between Solids.” In combining th 
above described multi-layer compound 
metal with copper, the electrical contact 
between the two metals is essentiatly 
improved compared with the — usual 


issembly between copper and tungsten 
or the usual solid tungsten-silver com 
pound 

\ modified form of the part repre 
sented in Fig. 4+ 1s given in Fig. 7. In 
this case the pressing was begun with 
the high tungsten composition and_ the 








pressures of the first three pressing step 


were kept very low. An opening insid 


of the three layers was filled with the sam 


omposition as the fourth layer and th 


part was pressed as a whole at 100 ton 
The total 
this part is a little higher. 
therefore 


electrical condu 
Th 
cooler in use tha 
Fig. 4. Th 


considerable 


pel Sq in 
tivity of 
mitact 1s 
tact as designed in 


difference, however, is not 





The idea for the multiple-layer 
tact described in the foregoing originate 
vith Dr. P. Schwartzkopf, and is full 


described in the three U. S. patents m 
lhanks are expressed here to D 


\ } 
1loOneca. 


P. Schwartzkopf for his suggestions 
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Fig. 7—Another possible shape 
multiple-layer contact points. 








Flight Engineer’s Panel 
on 85-ton Navy Plane 


Built as Subassembly 


BuILT AS A COMPLETE ASSEMBLY away 
from the airplane, this flight engineer’s 
panel on the JRM Mars ship marks the 
use of a new technique in the building 
of this type of aircraft. The panel board is 
composed of a center and two side-wing 
the fuel system controls 
and water separators at the left, the oper- 
itional master switch panel at the right, 
ind the center containing the 
thirty-one which make 
up the instrument pancl and engine and 
prop controls. When the panel is built 
and tested, it is right onto the 
deck and braced, before the “‘crown’”’ or 
top section of the flight deck is put into 
place. Twenty of these ships are being 
built for the Navy bv the Glenn L. Mar- 
tin Compam 


sections, with 


section 


ind meters 


ro 
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FLASH-BUTT WELDED JOINTS 
Their Design and Properties—l 


J. J. RILEY 


Welding Engineer, The Taylor-Winfield Corporation 


Design considerations for flash-butt welded joints are continued with dis- 
cussions of dimensional tolerances in welded parts, physical properties 
of welds, tests used in checking weld strength, and surface preparation. 


1} LASH-BUT'I 
sistance 


WELDING, one of the 
welding has been 


ed successfully for many years for making 


proc esses, 


w-stressed joints, for which precise con 
| or investigation of the quality of the 
ints was not Hence it was 
it necessary to observe strictly the rules 


necessary. 


x obtaining highest joint strength. 
\pplication of the method to joining 
lov steels for parts used in aircraft 


the 
ocess in order to assure production of 
ptimum joint strength and quality con 
‘tently. Close flash-butt 
y means of automatic welders 
ves results that are mecting the requirc 


ompted — scientific inalvsis — of 


control — of 
welding by 


ments of highly stressed parts. including 
nsile properties almost equal to those 
t the parent metal and close dimensional 
tolerances. 


Volerances of axial alignment and 
crall length in assemblies that have 
en flash-butt welded are better than 


i be obtained consistently by any other 
elding process. Distortion from the 
eat of welding is generally so small that 
is usually neglected as a design factor. 
(he tolerance of axial alignment after 
welding is greatly influenced by the toler 
ice before welding. In normal clamp 
g operation a movable die clamps the 
ork-pieces against fixed dies. As an 
vample, 0.500-in. didmeter tubing held 
within plus or minus 0.005 in. 
ill show the effect of welder adjustment. 
he dies must be bored to 0.505 in. 
imeter in order to hold the maximum 
imeter, and are accurately aligned with 
0 pieces 0.500 in. diameter ins place 
\Vhen a piece 0.505 in. in dia. is placed 
one set of and another piece 
in dia. in the other set of dies, 
maximum run-out will 0.010 in 
r welding, or equivalent to the toler 
before welding. 
he tolerance of overall length of 
after welding is influenced by 
rance before welding. If 
ted in the welder by touching the 
to be welded, tolerances after weld 
vill equal the sum of tolerances before 


dies, 
195 in 


be 


the 
the 


pieces are 


UCT ENGINEERING — SEPTEMBER, 





Pieces loaded in machine with eages fou 








Aird 
Y 











Piece A 




















Piece 8B 




















+0.0/0" _ 
- 0.0/0" 


- ->4 


We ---------- —- 














+0.0/0 | 
) r an | | 


-0.0/0 


L 


- ----------- -Final length=C+D- material /ost 40.020 in a 





Welding Without Locators 
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Fig. |—Dimensional tolerances in flash-butt welding. Without locators the 
tolerances after welding equal the sum of tolerances before welding. With 
locators the final length is the final fixed distance between locators, the 
deviation depending upon care in loading and deflection in the welder. 


welding, as shown in Fig. 1. If back-up 
locators are used, the tolerance after weld 
ing can normally be reduced to less than 
that of one part. ‘The the 


on quality 


influence of 


tolerance dimension weld 
should be checked in design. For instance 
if 0.375 in. is to be flashed off parts that 
were prepared with a tolerance of plus 
and the parts are 


loaded against locators, two parts at niin 


or minus 1/32 in., 


mum tolerance will lose the welding heat 
normally 16 in. of the 
loss of 17 percent, 


which greatly exceeds the recommended 


generated in | 


0.375 in. This is a 


For consistenth 


plus or minus 5 percent 


1945 


lose tolerances in length after welding, 
the tolerance before welding shouid be 


_ 


reduced from plus or minus | 32 in. to 
plus or minus 0.010 inch. 

The above assumes a perfect welding 
deflection. Actually 
welder machines and clamping mechanisms 


deflect. 


machine having no 


Bulky clamping mechanisms on 


flash-butt welder-machines are only 
lightly stressed and may seem unneces 
sarily large for the loads they carry rhe 


may also hinder the operator, but rigid 


lamping fixtures are essential to close 


tolerances, and hence designe: 


Bearing lengths of electrodes o1 


must be 
rigidly. 
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Resistance Welder Manufacturer’s Association 


Fig. 3—Photomacrograph of a flash weld |-in. dia. Cr-Ni-Mo steel as welded and plot of hardness across center of 
weld. Fig. 4—Photomacrograph of specimen in Fig. 3 after normalizing, water quench, and temper at 800 deg. F. 
Below, the plot of hardness across center of weld shows the changes produced by the heat-treatment. 


dies, “S” in table on page 575, August 
issue, were recommended in consideration 
of two facts: (1) must be large 
enough to hold work pieces in exact align 
ment, (2) the contact surface of the dic 
or work-piece must not be damaged 
Alignment is sometimes improved by 
locators, which reduce the load on the 
die and permit shortening the clamping 
length. 


dies 


Usually dies are of copper base 
illoy, which has low deformation strength, 
and usually the contact area is much less 
than is needed for mechanical purposes 
In order to increase the life of the dies 
pressure is kept comparatively low 


The built welder 


machine will not remain accurate without 
The 


even 


most — perfectly 
maintenance. electrodes or 
deform, if the 
are water cooled and the flash is continu 
ally removed. work require 
checking every hundredth weld for align 


proper 
dies wear and dies 


Precise may 


ment to preserve the axial tolerance limit.. 


When welders have locators care must 
be used in firmly placing parts to be 


welded Locators are worthless if the 


operator is careless in loading the weld 


ng machine. Locators should be designed 
so that improper loading is more difficult 


than properly loading welding machine 





When'T’ is “6 in. or thicker, 
bevel one work piece 


When 0. D is % in. or larger, 
Bevel one work piece 
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Fig. 2—Recommended edge preparation for flat sheet, tubing and solid bar. 


in welding that 
expected from an adequately 
designed and maintained welder is shown 
8-in. valve stems 
welded to within 0.004 in. run-out and 
a variation in length of 0.005 in. This 
production tolerance is possible because 
the stems are centerless ground to a high 


[he closest tolerance 


can be 


by centerless ground 3/ 


degree of accuracy before welding, special 
precision welding machines and fixtures are 
used, and careful- attention is given to 
and work loading 

In general, parts less than 1 in. in diame 
ter, if prepared with a diameter tolerance 
of + 0.002 in. can be welded with a con 
centricity of + 0.005 in. Tubing 6 in 
in dia. with a 3/4-in. ~wall can be welde 
in production with a concentricity of + 
0.030 in. if the diameter tolerance before 
0.010 in. The variatior 
in overall length should be within the 
of + 0.040 inch. 


electrode maintenance 


} 
I 


welding is + 
range 


Surface Preparation of Work 


lhe quality of flash-butt welds is influ 
enced less by surface conditions than in 


other resistance welding processes. The 
welding heat is not appreciably influenc ed 
dies and 


by the contact area between 
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ork. Current density in this area is low 
nough not to mark even moderately 
ily stock. Parts to be welded should 
free from grease, oil, scale, rust, paint 
other substances that would interfere 
ppreciably with current flow or that 
uuld become imbedded in dies and 
jaterially shorten die life 
he normal toleration in surface co1 
tions is not applicable to stainless steel 
Work surfaces must be quite clean. Elec- 
rodes should be made of copper, or hugh 
mductivity copper alloy, and kept free 
from foreign substances to prevent sur 
face marking or die burns and checking. 
Ihe beveling of edges to be welded, 
hown in Fig. 2, is advisable whenever 
high quality welds must be attained con 
istently. Beveling work-pieces allows the 
Good 
tarting characteristics reduce the pos 
ibility of an uncontrolled heating period 
when work-pieces touch but do not flash. 


flashing action to start easily. 


I'he need for end preparation is influ 
nced by the general type of flash-butt 
welder to be used. When products of 
compact section are being welded on fully 
wutomatic welders, it is advisable to pre 
pare the ends. The same pieces when 
welded on manually controlled or semi 
iutomatic welders, usually do not need 
end preparation. 

Dual voltage control, added primarily 
to promote consistent starting of flashing 





action, reduces the need for bevels. Scme 
times, especially on large sections, both 
bevels and dual voltage are used he 
beveled edge need not be precise oO 
smooth; a cast or forged bevel is satis 


factory. 


Strength of Welded Joints 
Since flash-butt welds are made from 
the parent metal without filler rod, they 


can be made to have almost tl 


Sammie 
physical _ properties In Fig. 3. the 
photomacrograph of a flash-weld in an 
air hardenable steel ‘‘as welded’ shows 
the fiber of the steel diverted from its 


normal flow direction by the forging 


action. Such twisting of flow lines 
normally has little effect on the physical 
characteristics of the weld except in steels 
of fairly low ductility, in which weld 
strength can be adversely influenced 
The metallographic structure in and 
adjoining the weld is changed by the heat 
of welding. Theoretically proper heat 
treatment should restore homogeneity. In 
the “as-welded” condition of steel, the 
weld and part of the heat-affected zone 
become hardened as a result of rapid con 
duction of heat to the cold metal beyond 
the weld zone. Even low carbon steel is 
somewhat hardened in the weld zone 
Flash-butt welds made in assemblies 


properly designed for 


| 


welding have 





1 ] h] hx ] ] : r r 
MarkKaDic pl laTacts¢ in 


i 

static tensile tests is-welded pecimens 
fail in the heat-affe 
metal since ultimate tensile strengt 
the weld zone is increased wit] 
If the parent metal was cold | 
welding, it is possible that failure will 
in the weld or close to it Uh tT f 
old-working is reduced in 
ind consequently its tens trengt) 
Te uced 

As a result of wing int tin fi 


} 


butt welding steels that have been heat 


treated and hardened before welding, th 
possibility of welding a rapidly air-hardened 
steel has been investigated The shape 
of the section probably influences the 


results but in some. instances tensile 


trengths up to, 150,000 lb. per sq. in 


obtained by heat-treatment, have been 
retained after welding Higher strengths 
by heat-treatment before welding occa 
sionally allowed failure in the softer por 
tion of the weld zone The small por 


tion of the weld zone that was softened 
by the heat of welding below the hard 
ness of the parent material does not seem 
to affect overall tensile strength except 
when made high by heat-treatment. Fig 
3 shows that part of the weld zone 
reaches hardness values higher than those 
of the heat-treated parent material 
When _ flash-butt 
uniformly heat-treated after welding, the 


welded parts are 


Flash rermoved——™~ 





Fig. 5 (Left}—Typical aircraft parts made of SAE-4130X steel. Flash-butt welds join forgings or screw machine parts to 
tubing. Fig. 6 (Right}—Four steps in flash welding cold-rolled steel rod. Although applicable to areas as small as 0.0015 
sq. in., flash welding is particularly applicable to large cross-sections that do not require excessive power. 
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strength of the weld, at least theoretically, 
is as high as that of the parent metal. 
Investigations have proved this to be 
practically true except at relatively high 
hardnesses. Carbon or 
flash-welded specimens with 


strengths up to 150,000 Ib. per sq. in. by 


low allov steel 


tensil¢ 


heat-treatment, may fracture either at 
the weld or away trom it. Fig. 4 is a 
photomacrograph of the “heat-treated” 
flash weld shown in Fig. 3 in the “as 
welded’ condition he metallurgical 


structure is uniform 

At strengths higher than 150,000 Ib 
per sq. in. the fracture is more likely to 
occur in the weld. 


in the 


When fracture occurs 
weld, ductility and at 
times the ultimate strength is also reduced 
below that of the parent material. 


in the weld 


is reduced 


Failure 
zone at loads resulting in 
stresses above 


the parent metal is usually prevented by 


180,000 Ib. per sq. in. in 


increasing the section at the weld or 
by leaving a portion of the upset in place. 


[hese tensile propertics imply a clean 
weld and a clean steel, that is, one free 
from non-metallic inclusions 

Tensile impact has not been widely 
investigated However, recent tests on 


1 1/2 in. x 0.065-in. wall, X4130 tubing, 
reported in Reference 6, showed that 
flash welds in normalized tubing are 


satisfactory from the standpoint of impact 
strength. Impact strength remained satis 
factory after heat-treatments up to 160.000 
lb. per sq. in. When 
heat-treated before 


strength was erratic. 


spec mcns were 


welding, impact 
Fatigue properties of flash welds are 
superior to other tvpes of welds. Several 
investigations, described in References 4 
6, and ~, have shcwn that fatigue prop 


erties closely approach those of the parent 
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Fig. 7—Special heavy duty clamping 
without interfering with normal welder operation. 


that usually, subject to the 


type of specimen and method of investiga 


metal, and 


tion, failures during test were not in the 
Ihe design of a jcint, 
the 
lecarburization of the surfaces seem to 


weld fusion plane. 


surface preparation of work, and 
critical factors than the 
of the weld. ‘To retain maximum 
ince to fatigue, it is advisable to heat 


treat the assembly after welding. 


be more presence 


resist 


Testing of Weld Quality 


[here is no entirely satisfactory method 
of non-destructive testing of flash welds 
Methods as Magnaflux and X-ray 
only indicate extremely poor weld quality 


such 


However, since considerable thought and 
energy is being devoted to this problem, 


is indicated by References 7 and 9, it 1s 


hoped that a satisfactory answer will be 
found in the near future. 
Some assemblies, such as flash-welded 


rings and cylinders, which must be 
expanded to size after welding, are auto 
matically checked on weld quality. In 
expanding the ring, the weld must with 
stand bevond the vield 
Welded sheet steel that is cold reduced 
ifter welding is also checked automatically 


If the sheet being welded has deep draw 


loads point 


ing characteristics and is very low in 
will 

reduction of 85 percent of the original 
thickness Poor 
fail at the first stage of cold reduction 


Destructive and a 


carbon content, the weld withstand 


without — failure. welds 


testing compromise 


called proof loading, in’ which the 
issembly is loaded up to the vield point 
of the metal, are commonly used. The 
tvpe of assembly, the steel, and the com 


bination of operator and equipment deter 
mine the frequency weld quality should 


be checked. If the part is a pmmanrn 
structure in an airplane, it may be neces 
sary to proof load every one. If part of 
the upset metal is retained, a check o 
every 25th part should suffice. If meas 
uring devices are 1stalled with the welde: 
to determine the consistency of perform 
not be mak 
often unless the check result 

Such a condition points t 
operation or 


ance, it may necessary to 
checks SO 
are erratic. 
either welder 


improper welding schedule or both. 


improper 
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Properties and Characteristics 
Of 24S-T Aluminum Alloy Rivets 


W. T. MAC DONALD and M. E. TATMAN 


Engineering Test Laboratories, Consolidated Vultee Aircraft Corporation 


Results of an investigation conducted to determine the driving characteristics, 
shear strengths, and corrosion resistance of 24S-T aluminum alloy rivets. Data 
includes force required to squeeze-drive rivet heads, effect of driving time on 
cracking, corrosion resistance of artificially aged rivets, and shear strengths. 


|O DETERMINE the driving character- 
tics, shear strengths and corrosion resist- 
ince of 24S-T rivets, tests were conducted 
vith 24S rivets 4, du, ws and } in. dia. 
ving different shank lengths. All rivets 
ere anodized and given a heat treatment 
f 45 min. at 920 deg. F. 

For each rivet size, both flat heads and 
ne heads were driven to shop head upsets 
f 14, and also 14, times the rivet shank 
liameters. The forces required to drive 


the rivets were measured by squeeze- 


lriving them to the desired head sizes in 
, testing machine, and the amount of force 


recorded. The time taken in driving the 


calculated for the circular areas of finished 
driven rivet heads, the average driving 
force for all diameters of the 24S-T rivets 
driven from 1 to 3 hr. after heat-treatment 
was 97,000 Ib. per sq. in. The correspond- 
ing pressure for the 24S-T rivets aged for 
64 hr. at 375 deg. F. before driving was 
102,000 pounds per square inch. 

The time taken to squeeze-drive in- 
dividual ¥ in. dia. 24S-T rivets to flat 
heads of 14 and 14 times shank diameters 
with a compression riveter averaged 
approximately one second. To study the 
effect of speed of driving on cracking, the 
same operation was intentionally done in 


the obtained test data are not conclusive. 

For purposes of comparison, some of all 
four diameters of the 24S-T rivets were 
driven to cone head upsets of 14 and 14, 


at the same time intervals after removal 





from refrigeration as corresponding flat 
Table !i—Comparative Cracking of 


3/16 in. 24S-T Rivets Squeeze-Driven at 
Two Different Rates 





All rivets were heat-treated for 45 min. 
at 920 deg. F. before driving to flat head 
upsets. 





Heads cracked, 



























































vets was also recorded to determine the approximately 30 sec. in a testing machine. _——— — percent 
ffect of driving time, if any, on the head The results of the comparative test are to upset | heat- Se a ae a” 

; : i : a sie on : “ Driving | Driving 
racking of the driven rivets. The shop given in Table II. The variation in time of | treat., sity time, 
ead of every rivet driven in the test was made no essential difference in the percent mim. | lsec. | 30 sec. 
xamined for cracking. of resulting cracking of the 24S-T rivet - ay lag -|—_—— iz 

The average force required to drive both heads driven at periods of 20 and 40 min. 1d 3 =0 10 | moms 
isos aa : ‘ 1 1/3 10 | none none 
4S-T and 24S-T aged rivets of different after heat-treatment. Apparently for the 11/3 60 | none | none 
meters to 14 and 14 flat head upsets 60 min. rivets, driven to 14 head upsets, 11/2 mi) | none | none 

given in Table I. Based upon the _ the longer driving time resulted in a some- 1 1/2 10 10 20 

tual pounds required for driving, but what decreased percentage of cracking, but Life ” os | @ 
Table I—Average Force Required to Squeeze-Drive 24S-T Rivets 
All rivets driven to flat head upset of 1 1/3 or 1 1/2 times shank diameter. 
(:roup 1. Rivets heat-treated for 45 min. at 920 deg. F. and driven at different periods after removable from icebox. 
Group 2. Rivets heat-treated for 45 min. at 920 deg. F., then 60 min. after quenching were artifically aged for 6} hr. at 375 deg. I 
nd then 24 hr. after aging were driven to flat head upsets. 
| Group | | Group 2 
Original Driven aa cc a el res 2 ee 
rivet to Average *Driving Heads | Driven after Average | *Driving | Heads 
dia., in. upset of force to pressure, cracked, | heat-treat., force to | pressure, | cracked, 
drive, lb. lb. per sq. in. percent | min. drive, lb. | lb. per sq. in. | percent 

1/8 1 1/3 2,130 98 ,000 0 180 2,210 101,000 20 
1/8 i ie Fe 2,730 99 ,000 100 200 2,800 101,000 100 
5/32 1 1/3 3,450 101,000 100 140 3,630 106 ,000 100 
5/32 1 1/2 1,180 97 ,000 100 160 4,430 102,000 100 
3/16 1 1/3 1,510 92,500 0 100 4,800 98 ,000 40 
3/16 1 1/2 5,610 90 ,500 100 120 5,940 96 ,000 100 
1/4 11/3 8,430 102,000 80 60 8,650 105 ,000 100 
1/4 11/2 10,760 94,500 100 80 11,740 103 ,000 100 
; Sateen 


Calculated for areas of finished driven heads. 
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Table ill—Cracking of 243-T Rivets Squeeze-Driven to Fiat and Cone Head Upsets 





All rivets heat-treated 45 min. at 920 deg. F. and driven at different periods after heat-treatment. 
Group 1. Rivets driven to flat heads. 
Group 2. Rivets driven to cone heads. 









































Driven Driven | Heads cracked, percent Driven Driven | Heads cracked, percen 
Rivet to upset after Rivet to upset after 
dia., in. of heat-treat., |_—————"__ dia., in. of heat-treat., |- ; 
min. Group | | Group 2 min. | Group 1 Group 2 
oa a 2 ia Reine Sra) a SE See, BRE SNR Ae: 
1/8 | 11/3 10 none none 3/16 1 1/3 10 none none 
1/8 1 1/3 20 none none 3/16 1 1/3 20 20 none 
1/8 1 1/3 40 none 20 3/16 | 11/3 10 none none 
1/8 : £3 60 none 20 3/16 1 1/3 60 none | none 
i/s | 11/3 4days | 100 =| —Ss«i100 | 3/16 11/3 | 4days | 100 | 100 
I 
is | 11/2 10 | none | none || 3/16 11/72 | Ww | 2 | 20 
1/8 1 1/2 20 | none | none 3/16 11/2 | 2 | 20 | 20 
l/s | 11/2 40 | none 20 3/16 11/2 40 | 200 | 80 
1/8 | 11/72 | 6 | 10 60 3/16 11/2 60 60 | 20 
1/8 11/2 | 4days | 100 100 3/16 1 1/2 tdays | 100 | 100 
| | | 
5/32 1 1/3 10 none none 1/4 1 1/3 10 none 40 
9/32 } 11/3 20 | mone | none 1/4 11/3 | 20 | mone | 40 
5/32 | 1 ifs 10) none 20 i 1/4 | 11/3 40 none | 20 
2/32 rays | 60 none none ! 1/4 1 1/3 60 none 20 
5/32 | 11/3 | 4days 100s 100 ~~ 1/4 11/3 tdays | 100 ~=—|—Ss«d100 
| 

5/32 1 1/2 10 none | 10 1/4 11/2 0 | 800 “0 
5/32 | 11/2 20 | none 2 | ws | 11/72 | 2 | 10 | 10 
9/32 . 2/2 10 none none I 1/4 Ris | 10 10 80 
5/32 1 1/2 60 80 | 10 | 1/4 |} 11/2 | 60 | 100 20 
5/32 11/2 tdays | 100 | 100 | 1/4 | 11/2 | 4days | 100 | 100 








Table 1V—Cracking and Corrosion Tests on Anodized 24S-T Rivets 





Rivets were aged for 63 hr. at 375 deg. F. 

















Table V—Shear Strength Cracking of | 
. ‘ | Anodized before | Anodized and primed with 
24S Rivets Driven After Heat-Treatment Original tite | heat-treatment zinc chromate after aging 
rivet | ]- ——— 
eensansial dia.. in. to upset of | Heads l Corrosion | Heads Corrosion 
Rivets were driven to flat head upsets | racked, | in salt | cracked, | in salt 
of 1 1/3 shank diameters at different aman S——— |) = 2 
periods after heat-treatment. Specimens 
1/8 1 3/3 | 60 none 20) none 
were tested four days after driving. 1/8 Lif | 100 none 100 none 
5/32 11/3 | 10 | none | 80 none 
| : | 5/32 1 1/2 100 slight L100 none 
Driven | Average | 3/16 1 1/3 60 slight 100 none 
Rivet after | shear | Heads 3/16 11/2 80 slight 100 none 
dia., | outof | strength, | cracked, 1/4 E ifs 80 slight 100 none 
In., ice box, | Ib. per | percent 1/4 1 1/2 100 *slight 100 none 
min. sq. in. 


* Slight corrosion, possibly rejectable. 








| 13,940 | none 

1/8 20 14,130 | none 

1/8 10 14.540 1) 

1/8 | 60 15,060 | none heat upsets had been driven. The results period of 250 hr. Table IN 
o i » | . . ' + - . 

1/8 | 4 days 16,630 LOO f this test are given in Table III and of the corrosion tests 


- how that no consist + scent ] ben G+ ‘T ee 
5, /39 10 13.810 cian how that n ‘ sistent, essential Dent on n¢ 
2/32 20 13.860 none { rackiln characteristics resulted from termined aft driving th ts in 
0/32 10 11,160 none lriving the rivets to cone heads instead lividual standard double eal 
/32 | 60 11,960 none fF fat - nen 
3 16,370 100 
















| STO 0) 
s/16 | 20 15,380 80 vet f ch size in prepared plates to rent, and also after artificial aging 
3/16 | 0 5.710 ' ee 
mb: o,f 60 1 14 and 14 flat head up Pla 64h F. Table \ 
5/16 | 60 15.190 Ov eae ‘ ‘ 
r + + , 
5/16 1 days 16,870 LOO ita : 1€ hair of the d A EEE tp . 15 ‘ i , 
1 diameter, and of both siz of head icked heads of 24S rivets driven t it 

1/4 10 15,600 70 ipsets, were sprayed with a zinc chromate head upsets of 14 shank diameters at 
1/4 20) 5.530 0) ; | 
1/4 10 “ee 2 priming coat and allowed to dry. All the ferent periods after heat-treatment 

} 15 , 440 0) plates we! then spraved witl 1 20 per nt tected fonr lay S tter lriv ng l'ab 
1/4 60) 15.460 20) | t¢ W © then sprayed y Itn L percen crested four ddy atter driving 1Di 

} ? ’ ( a ] =) 
1/4 fdavs | 47.490 100 sodium chloride solution at 95 deg. F., as gives the average shear strengths and [re 

per Specification AN-OQ-S-91, for a total quencies of cracked heads of 248-1 
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iven both before and after aging. The 
vets in Group 1 were driven 60 min. 
ter heat-treatment, then aged 64 hr. 
375 deg. F. and tested 24 hr. later. 
ie rivets in Group 2 after a 60 min. 
it-treatment were aged 64 hr. at a tem- 
rature of 375 deg. F., 
sted 24 hr. later. 
From this data it appears that the 
iger the time (from-10 to 60 min.) the 
ets remained out of refrigeration before 
ing driven, the higher was the resulting 
ir strength. In addition, the rivets 
ven four days after removal from re 
geration gave the highest shear strength, 
raging 5 percent greater than that of 
e 10 min. rivets. 

Che 248-T rivets driven, at 60 min. out 
refrigeration, to 14 head upsets and 
en aged 64 hr. at 375 deg. F. had aver- 
ed shear strengths practically identical 
th the 24S-T unaged rivets driven four 
iys after being taken from refrigeration. 
Highest shear strengths resulted when 


then driven and 


the 24S-T rivets were artificially aged be 


fore being driven. 


he shear strength, 48, 
)0 Ib. per sq. in., of such rivets (driven 
14 head upsets) was 3 percent greater 


than for rivets driven to this same upset 


( min. after being taken from refrigeration 
nd then artificially aged. 


\lthough the test data concerning rivet 


racking are not in complete conformity, 


they probably justify the following con 


1sions. 
In the 248-1] 


rivets of 4 and in. dia. 


riven to 14 head upsets, at different times 


of refrigeration up through 60 min., 
most no cracking occurred. Cracking in 
ised in frequency to 100 percent when 
rivets were driven after four davs aging 
room temperature, see Tables III and 


All the 24S-1 


showed 


rivets of 4 and ¥s in. 
noticeable cracking when 
en to 14 flat head upsets after having 
n out of refrigeration for 60 minutes. 


For the in. and 4 in. dia. 248-7 
ts, some slight cracking was evident 
en driven as early as 10 min. out of 
tigeration in both the 14 and 14 head 


+ 


ets, but was appreciably more for the 
ter The both 


juency and severity for each size of head 


cracking increased in 


with longer periods out of refrigera 


S 


before driving, and as shown in 
s III and V became 100 percent at 
four day period. 


\n examination of Tables I, 


Ill and I\ 


that for the 24S-T rivets of all four 
ters, artificially aged and then driven 
ind 14 flat head upsets, the percent 
icking was high Th yTOVINEG 
ts process¢ n this manner have 
ximatels th lie 1Ch l ha i Cl 
24S | rivets ar la fou lavs 
t room temperatures. It should be 
that the cracks in rivets en 
id upset were very fine and woul 
considered rejectable under the 
tion criteria for 17S-TA rivets In 


specimens the rivets driven to 14 
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Table Vi—Shear Strength and Cracking of 24S-T Rivets Driven Before and 


After Aging 











Group 1. Rivets were driven 60 min. after heat-treatment, then aged 6} hr. at 375 


deg. F. and tested 24 hr. later. 





Group 2. 60 min. after heat-treatment rivets were aged 6} hr. at 375 deg. F, then 
driven and tested 24 hr. later. 
| | ‘ Ny 
| Group | Group 2 
Rivet | Driven — : —_ — . . 
dia., in. | to upset of Average Heads | Average Heads 
| cracked, shear strength, cracked, 


| shear strength, | { 
Ib. per sq. in. 
| 


lb. per sq. in. | percent 7 percent 


15,830 7.590 50 


8 | | i/3 | none 1 9 } 

8 1 1/2 | 16,330 | 50 18, 700 60 
5/32 Ll 1/3 16,380 none 18,450 | 10 
5/32 | Ll i772 17 560 60 18,780 100 
3/16 | 11/3 17 280 80 | 8,330 70 
3/16 1 1/2 18,110 | 80 19 ,080 100 
1/4 1 1/3 17,130 50 17,710 80 
1/4 lL is2 17,900 100 19 160 100 








Table Vil—Dimensions of Double Shear Test Specimens 


Specimens all made from 24S-T clad sheet stock, 1 in. wide by 4 in. long. All —_ 
are flat head of 24S. Center of rivet hole is midway between side edges and {4 in. from 
end of member. 








Outer , Not less thon twice 
members I rivet drarmefter 
i) 7 





ee Ph Rivet hole ---->©@---!- 








Center member 
i” 








Thickness,‘ in. 








Rivet Rivet hole dia., in. 
dia., in. 3 
Outer member | Center member 
eae ~ aie ~ ; ae aia | 
1/8 0.051 0.102 0.129 
5/32 0.064 0.125 | 0.159 
3/16 0.08] 0.156 0.191 
1/4 0.102 0.188 0.257 
head upset contained cracks which could ipset, it was found that only a very few 
] ] 7 } 2 . . ] } y > 
have been rejected under 17S-TA inspec rivets cracked sufhciently to ejected 
tion requirements. ry 17S-TA inspection requirement 
[here was no essential difference in the Ihe salt spray corrosion tests showed 
cracking characteristics between rivet 10 deleterious effect on the smaller sizes 
. ‘ } 7 "1 = y 
driven to flat heads and those driven to yf the driven rivets, and only a slight cor 
one heads. oding effect on the large Only the 
5 ! wine . ‘ ] | . 
Practically all cracking of the 24S-1 1 in. dia. rivets driven to |] id upset 
f , i +] a 1 4 , Leeks 
rivets driven not later than 60 min. aft vere sufficiently corroded } lesi 
} } } r ry euaree —_ . 6 =f 
heat-treatment to 14 head upsets was ot ible a protective priming yreven 
such minor character that neither the shear possible rejection 
strength nor the corrosion resistance wa None of t | n 
materially affected. For the hard 248-1 pl d with a priming i 
} . ; : ] 
four day aged) rivets driven to 14 head 1a ffered an 
Computer for the B-29 gunnery control system, built by the General Electric ¢ Ipany 
utomatically calculates the parallox, windage, gravity drop and lead corrections and 
idds them into a total cerrection. The umit is checked at the plant by a static accura 


+ 


test, in which data on range, elevation and azimuth gun position, altitude, 
air temperature are “fed” into the computer. 


are checked 


urspeed and 


Results given by the machine on elevation 


] 
izimuth correction angles 


ind 


against calculated data 
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How Can Our Patent System 
Be Modernized? 


A guest editorial, written by Col. H. A. Toulmin, Jr., well-known authority in the field of 







patent law. Col. Toulmin offers suggestions on revamping our patent system, and includes 


recommendations for making our great body of technical literature more easily available. 


NO CONSTRUCTIVI 


h iVe 


SUGGESTIONS 
been offered for remedying our 
obsolete patent system. While the major 
ity of us recognize the fact that it is out 
of-date, nothing in the way of fundamental 
changes has been recommended. 

Before showing why it is outworn, and 
what the remedies are for its antiquity, let 
us examine our patent procedure, which 
is substantially the same today as it was 
100 years ago. 

When an application is filed at the 
Patent Office, the official who receives it 
is called an Examiner. He does two im 
portant things: he reviews the application 
so that he can understand what the in- 
ventor is proposing to monopolize, and he 
examines prior patents and publications to 
see that the same invention ha§ not been 
publicly disclosed at some previous time. 

Since the inception of our patent sys- 
tem, this procedure has become increas- 
ingly cumbersome and increasingly diff- 

ult for the Examiner. Technical liter 

iture rolls into libraries in a veritable flood 
of information. Added to this, the great 
growth in the number of patent applica 
tions has made the job of examining any 
ipplication for possible duplication 4 tre 
inendous one. 
(his procedure is further complicated 
the fact that the Examiner must make 
i careful study of similar patents which he 
has found and write to the inventor, 
showing him specifically where the ideas 
‘ the application being considered are the 
previous This dual 
responsibility of the Examiner—as an ex 
the hand and as a 
judge on the other—leads to certain evils. 

When a man starts out to look for 
something like a patent to defeat an ap 
plication, it is human nature for him to 
become a partisan. If he finds something 
that he thinks looks like the applicant’s 
invention, he naturally believes he is right. 
This disqualifies him for his judicial func- 
tion. Then, too, great pressure of work 
upon the Examiner prevents him making 
1 thorough search. Searching is an art. 
Many men in independent practice spend 
their lives as expert searchers for industrial 
interests in looking for prior patents and 
combing the literature. An Examiner tarely 


ay 


same as inventions. 


pert searcher on one 
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qualifies as an expert in this field and has 
little to He 
should be a skilled technician and judicial 


tine do a thorough job. 
officer, who should not be occupied in the 
drudgery of search work. 

Another! the fact 
that information regarding past accomplish 
the thie 
United States and abroad is poorly organ 
There 


source of trouble is 


ments in arts and sciences in 


ized. is no certain method of re 
viewing all of the patents on a given sub 
ject and all of the prior publications and 
literature on that subject. ‘Today, pub 
lications, books, pamphlets, catalogs, and 
magazine articles are scattered througii the 
many libraries in the United States, no one 
of which is even reasonably compicte. 
Articles and magazines are not completel 
indexed. Industrial catalogs are rarely in- 
The great bulk of the literature 
of industry never finds its way into a 


library. As for patents, finding a given 


dexed. 


patent depends entirely on its indexing by 
matter and classification. A whole 
division in the Patent Office is devoted to 
classification of patents. In many Cate- 
years behind the 
times, so that a large proportion of the 


subject 


gories this division is 


patents are misclassified. 


Our extensive store house of informa 
technical 


state of confusion that the science of de- 


tion on subjects is in such a 


termining whether an idea is new or old 
has been reduced to a low level. The 
hances of doing a good job of searching 
on a given subject without a skilled corps 
of men are poor. This is the reason so 
many defective patents have been issued. 


Chis writer offers two remedies for these 
onditions. The first is the creating of a 
National Technical Library whose primary 
function should be to record and locate in 
one place all of the available technical in 
formation the United States and 
Strange to say, we have no such 
institution in the greatest industrial and 
scientific nation on earth. 

Our government libraries such as the 
Scientific Library of the Patent Office and 
the Technical Library of the Library of 
Congress are both in poor physical shape. 
Physical condition and technical classifica- 
tions are such that it takes great skill and 
luck to find a desired item. With prop- 


in 
ibroad. 


erly trained and adequately paid personne 
the contents of their libraries would b 
available to all. At present, the helples 
searcher gets little assistance. 

On the other side of the picture, we 
have many fine technical collections such 
is the John Crerar Library of Chicago, the 
Franklin Institute of Philadelphia, the 
Engineering Societies Library in New York 
ind such specialized libraries as those of 


the National Association of Automobil 
Manufacturers and the Society of Auto 
motive Engineers, as well as the great 


university collections. 

When we have a real National Tecl 
Library, it will be easy for the 
Patent Office to find the anticipating ma 


terial insure that 


111 ) 
nical 


and good patents a 
issued. 

lhe final accomplishment of the N 
tional ‘Technical Library would be to keey 
track of foreign technical development 
It should have a division of Technical h 
telligence, if for no other reason than 
It shou 
be enacted into law that all copies of 
technical literature that are publishe 
whether copyrighted or not, should be d 
posited with the National Technical Li 
Its classifications and indices should 
be duplicated and located in regional 
branches throughout the nation. These 
branches could provide microfilm or phot 
static copies of documents which are de 
In addition to patent searching, 
such an institution would be of great use 


1 measure of national security. 


Tar\ 


P } 
sired. 


to technical research organizations. 

To further improve the patent syste 
ve should separate the functions of t 
Examiner in the Patent Office. We shoul 
ontinue the Examiner as a judicial off 
who reviews applications and the mater i] 


Qo. 


which might anticipate them. But 
would no longer secure the material him 
self. Professional searchers would seck 
this material for his information and guid 
ance. This would improve the quality a 1 
speed of patents granted. 

If we are to premise patent grants on 


the basis they must be new, let us organ- 
ize our technical information so that 
can determine what is old. Without st 
a tool in the business of granting patents, 
we will continue to be dissatisfied. 


eo 


= 
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ENGMEERING ABSTR 


Silicone Resins and Plastics 


Foreign Abstract condensed from an ar- 
ticle by W. S. Penn in Plastics (London), 
1945, page 273. 


SILICONE RESINS are available in forms 
ranging from lubricating materials to var- 
nishes and rubbers. Chemically, silicones 
are Organic compounds in which either all 
or the strategic carbon atoms have been 
replaced by silicon. ‘Theoretically the 
number of possible silicone componds is 
infinite, but only a few types are in cc m- 
rcial production. 

Liquid thermoplastic silicones _ are 
formed when the molecules are allowed to 
grow in two directions only. Viscosity, 
which increases with increasing chain 
length, can vary from a highly mobile 
liquid to a stiff grease. The grease-type 
silicones maintain consistency from about 
— 40 deg. F. to over 400 deg. F. Chem- 
ically the compounds are inert, non- 

rrosive to metals, rubbers, plastics; not 

roded by oxygen, water, mineral acids, 

ts; soluble in a number of organic sol 
vents. The electrical properties of liquid 
| solid silicones are similar. Thus, these 
juids may be used as dielectrics in oil- 
led cables or used as general fluids which 
ive to be non-volatile at elevated tein- 
ratures over a considerable temperature 
range, maintaining constant viscosity. In 
s connection they are used in damping 
or gage fluids. 

Since surface tension is low, silicones 

lily wet surfaces, but render them water- 


= nn . 


repellent. Thus, both liquid silicones and 
varnish-type, thermo-setting silicones are 
promising to revolutionize impregnation 
practices. ‘The liquids are being used to 
impregnate asbestos and gaskets for chem- 
ical apparatus, but possibilities are opened 
up for the impregnation of textiles and 
paper for water-repellency. These easily 
wetting varnishes excel in the impregnation 
of glass fibres, mica, asbestos to form heat 
resistant laminates. High-temperature 
motor insulation is now possible, hence 
electric motors can now operate continu 
ously at 400 deg. F. and intermittently up 
to 575 deg. F. Other uses of these silicones 
as impregnants include laminated instru 
ment boards, condensers, insulating tape. 
Chemical stability, temperature and mois 
ture resistance of the varnish-type silicones 
is comparable to that of the liquid types. 
The varnishes have good track resistance 
even at high frequencies. Resins are baked 
to a tack-free surface by curing for two 
hours at 500 deg. F. or a longer period at 
a lower temperature. Films may be made 
flexible. As lacquer, silicones can be ap 
plied to stoves, cookers, refrigerators. 
Silicone molding plastics are compara 
tively slow-curing at high temperatures, 
hence production is still somewhat diff 
cult. However, properties are so outstand 
ing that considerable production of these 
parts is expected. For instance in high 
frequency insulations, polystyrene mold 
ings have a power factor of 0.0009 at 190 





Table I—Properties 


of Liquid Silicones 





| | | 


Viscosity 


‘ntistokes) | Flash point | S. G. = 
8 deg. F. deg. F. | 78 deg. F. | 
| } 
ed | a ee 
0.65 30 ). 7606 
1.5 160 | 0.8516 
5.0 270 0.918 
50.0 | 540 0.955 
100.0 600 0.966 
| 
500.0 621 0.972 
000.0 640 | 0.973 





Boiling point 





Temp., deg. F. Pressure, mm. Ilg. 
I , Pe ’ 





210 | 760 
378 760 
250-320 0.5 


Non volatile at 200 deg. C., 390 deg. F. 
and 0.5 mm. Hg. 

Non volatile at 200 deg. C., 390 deg. F. 
and 0.5 mm. Hg. 

Non volatile at 200 deg. C., 390 deg. F. 
and 0.5 mm. Hg. 

Non volatile at 200 deg. C., 390 deg. F. 
and 0.5 mm. Eig. 
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FOREIGN ARTICLES —TECHNICAL SOCIETY PAPERS Ns | 


deg. F., while silicone plastics at the same 
temperature register 0.0001 to 0.0002. Al- 
though there are a good many high- 
temperature fillers, no suitable binders 
stand up to high temperatures. Phenolics 
are fairly high-temperature resins, but do 
not wet the fillers. Alkyd resins will wet 
the fillers but do not stand up to high 
temperatures. Silicones combine these 
properties. 

Silicone rubbers operate at high and 
low temperatures. Elastic properties are 
maintained for short periods as high as 
430 dg. F. and as low as — 40 deg. F.; 
continuous operating temperatures are at 
300 deg. F., for protracted periods of 400 
deg. F. (top temperature for natural and 
synthetic rubbers is 80 deg. F.) Aging 
properties are superior to those of natural 
rubber, ozone, corona effects and ultra 
violet light are resisted quite readily. At 
this time, these new rubbers have only 
poor tensile strengths, but they may be 
improved in the future. Curing possibili 
ties are only limited at this time. Rubber 
may be mixed with the usual fillers. Ex 
tensive applications on high temperature 
equipment: one gasket, for instance, has 
been compressed to 4 its height, held for 
12 hr. at 150 deg. C. and, when released, 
returned to 90 percent of its original shape. 





Table Il—Dielectric Properties of Sili- 
cone Resins 


Property Value 


Dielectric constant (63| 2.7-2.8 
deg. F.) 60~ | 

Dielectric constant (68 2.8 
deg. F.) 10®°~ 

Power factor 60~.... 

Power factor 107-108~. 

Power factor 108~ 

Dielectric strength 
mils) 

Volume resistivity ohm LO. 
cm. (68 deg. F.) | 

Volume resistivity 392| 10! 
deg. F.) 


0.0001 or less 
0.0001 

...} 0.0002-0.000 f 

100) 250-300 V/M. 





Foreign Abstract condensed from Engi- 
neering, 1945, page 357. 


Engineering has recently bought a num 
ber of articles dealing with the bursting 
pressures of tubes and expanded tubc 
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joints. In a letter to the editor, J. S. Blair 
of Stewarts and Lloyds’ gives a new for- 
mula which he developed for the deter 
mination of bursting pressures. If P is 
the bursting pressure in lb. per sq. in., F 


the ultimate tensile strength in lb. per 
sq. in. and k the ratio of the O.D. to the 
I. D., then 
(ke — 1 

P= < oe — 
V15+k+ 46+ kh 
[his formula, said to be valid up to about 
k 2, has given satisfactory service within 
that range 


Electrostatic Spraying 
Of Porcelain Enamel 


From “Electrostatic Spraying of Porcelain 
Enamels" by James B. Willis, Pemco Corp. 
Presented March 6, 1945. American Ceramic 
Society. 


[HE FACTORS that make electrostatic spray 
coatings valuable apply 
equally to porcelain enamel. Investigation 
shows that the process can be used satis 
factorily for spraying porcelain enamels 
and when properly used produces a uni- 
formly coated product with a minimum 
loss by overspray 

The consists of charging spray 
particles in an electric field so that they 
will be attracted to the object to be coated. 
The object to be sprayed is gronnded and 
is surrounded by the field, pro 
duced by an electrode system composed of 
hne copper 
tour of the 


ing of organic 


proce SS 


’ 
electric 


wires conforming to the con- 

object The 
may be standard 
\duced by a maxi 


half- 


being sprayed. 


spray gun any of the 
Ihe field is pre 


100.001 volt 


type 


mum single-phase, 


wave, 60 cycles, with a maximum current 
of 10 milli-amperes. 

Although the process appears to offer an 
appreciable reduction in consumpticn of 
enamel, final proof will come only from 
in industrial installation of equipment. 
Porcelain enamels for spraying differ little 
from conventional enamels. Accurate con 
trol of the physical properties of the enamel] 
slip, especially of the set and the specific 
water content, is essential for 
satisfactory results. 


gravity oO! 
uniform, 

The process is readily applicable to spray 
ing flat surfaces with simple flanges or to 
spraying symmetrical shapes, especially on 
a production scale. Each application will 
require an adjustment in the number and 
location of the spray guns for most ef 
ficient ¢ peration 

Different shapes were sprayed with vary 
ing success. These included broiler doors, 
refrigerator inner doors, over liners, archi- 
tectural panels, and a section of a lavatory. 
I'wo of the sprayed shapes were formed in 
that the 


corrugated. 


way surfaces were eithe 


] 


embDossed -OIr 
} 


such a 
It was impossible 


by any arrangement of guns to fill in and 
round the radii of the recesses of these 


section was found 


coat 


The lavatory 
practically impossible to uniformly 
ther by means of the held 
or by the mechanical force of the spray. As 

‘lectroplating protruding edges ind 
recessed sé difficult to 

: . le Barat nahi f } ’ 1 y 

over uniformly Dut Capabie oF being done 


samples 


} ¥ } 
electrostatic 


—* 


tions are extremel\ 


vy proper arrangement of guns 
Investigat f th ibilities of elec 
nvestigation of the possibilities of elec 
trostatic spraying of porcelain enamel was 


the indicates, covering 
for obtaining optimum atomi 


thorough, report 


procedures 


zation, spray gun location, fluid volume 
ontrol lay content, specific gravity or 
vater content, set, fineness, and overspray. 


Distant-Reading Gyro-Magnetic Compass 


Foreign Abstract condensed from an ar- 
ticle in Engineering, 1945, page 407. 


['HE DISTANT READING Compass, developed 
by the RAF Research Station at Farn 
borough, England, in co yperation with 
he Automat Telephone and Elect 
Compan Ltd Live rpo 1, utilizes 
high-speed gyroscope which can be set to 
point in a predetermined direction for use 


is a fixed datum by which course-changes 


] 
ire measured. Relative movement controls 
y ) y ] 
in electncal transmission system which 

] } } 

1\ iny change in the course to crew 
positions. It can also operate bombsights, 
1utomatic pilots and other aircraft equip 
nent 

| 


n ind bonded to eliminate inte 
: 
eren vith radio and othe lectrica 
ymmMunication systems 
lh ist unit a nbly eighs 20 
: . 7 rt} 
) tain l na SVIOS ype 1 north 
7 
eek nagnet and an electrical trans 
nit ‘ 1 transmits displacements to 
hy yu epeater compasses through 
setting corrector. The spher 
cal gy ype is in two halves, one sus 
ss ea A 
yen 1 gimbal-ring system, the othe 
f f to rotate about its normally hor 
zontal axis. The gyroscopic axis has a free 
] t +} + ai 5 ] 
ym of movement within > deg. in 
itch and + 30 deg. in azimuth. The 
1X half forms the stator of a 3-phase, 
n., squi cage motor, which 
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Th 
magnetic heading is indicated through th 
magnet by an index pointer on a scal 
fixed with the gyroscope in a position rela 


system to the repeater compasses. 


tive to the plane. The index, however: 
turns with the plane. To obtain a head 
ing, the inner frame with gyroscope an 
scale is maintained in cardinal alignment 
while the outer frame turns with the ai 
craft. 

The compass magiret swings in an ai 
yf 20 deg. and causes a contact arm t 
locate itself a strip, forming tw 
nsulated segments. Normally there is n 
onnection between contact and _ strij 
but the arm is periodically depressed by 
cam-actuated clamping bar. 

These segments are connected to 
electro-magnets at the gyroscopic roto: 
When the compass magnet is off-center, 
ircuit associated with the one or th 
other of the magnets is energized for two 
seconds out of five, eddy currents are set 
up in the copper dome of the gyroscopi 
rotor placed at about 0.006 in. air gap to 
form the Ihe currents produc 
1 drag on rotor at the of th 
energized and a torque which 
gyroscope in the desired di 


over 


twe 


magnets 
the 


magnet 


side 


precesses the 
rection. 
\ follow-up 


frame with the 


control the inne 
gyroscope to rotate whe 
the gy1 sCOpe axils Moves 1n relation to th 
uircraft he contact assembly at th 
base of the gyroscopic unit is again 

strip divided into two abutting segment 
Here the contact arm is attached to th 
moving gimbal ring. One of the seg 
ments has good electrical conductivity a1 


Causes 


in circuit with the coil of a two-way 
lay, the other is quartz and is uncor 
nected. Thus energizing of the relay d 
pends on which of the two segment 
touches the wiping arm of the gyroscop 
vitch. The two contacts of the relay ar 
nnected to opposite fields of a re 
noto 

On a right-hand turn, the gyroscope ax 
ind the wiping arm of the _ gyroscop 
vitch remain stable in space, but th 
fore and aft axis of the inner frame an 
the coritact segments of the gyroscop 
vitch move clockwise. The circuit con 
pleted between the wiping arm and tl 
onta segment to one field of the 1 
ng motor, produces a counter-clochk 


wise rotation of the inner frame, opposit 
to the the aircraft. The spat 
lirection of the inner frame is thus mait 
compass-scale readings are ci 


turn of 


tained and 


t before, during and after the turn 
light error of about 1 deg. is compe 
sated soon after the plane flys straigl 
Yaln. 

Ihe displacement of the inner fran 

transmitted to the repeater compas 


Tanisin 
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aS 
— 


Middle leaf free to move 
and contact outer leaves 





, Driven by reversing motors 


TRANSMITTER FOR 
GYROSCOPE READING 


2C supply 
of plone 


Stotor winding of 
repearer motor-- 






¥ 
“\ 
‘ 
‘\ 


‘Cam position determines 
current supply to mofors 








Fig. |—Transmission of impulses from the master unit of the gyro-magnetic 


compass to the master-repeater motor. 


iter leaves, or to remain in a neutral 
sition. This action is controlled by 
e movement of three eccentric cams 
iven by the reversing motor. The two 
iter leaves are connected to the power 
pply of the plane. The middle leaves 
connected to the stator windings of the 
peater motors in the compasses. Each 
n has four radii at angular intervals of 
, 150, 30, 150 deg. and is shifted 120 
g. relative to the others. Therefore the 
1m attitudes determine the current sup- 
y to the compasses. Constant rotation of 
> cam sets up a revolving magnetic field 
th which the soft-iron or permanent- 


magnet rotors align themselves. The drive 
between the inner frame and the cams is 
geared so that the cam spindle revolves 
60 times for 1 revolution of the inner 
frame, or 1 cam revolution is equal to 6 
deg. and each impulse 4 deg. Repeater 
motors compensate for this ratio. 

A freely suspended compass, aligning 
along the magnetic meridian, is displaced 
angularly against the geographical meridian 
between 40 deg. west and 30 deg. east, 
and undergoes changes constantly over the 
year even at the same location. In the 
distant reading compass, variations are 
automatically and instantly compensated 
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> variation correction is applied. 


. 2 and 3—Application of corrections for magnetic variation. The impulse 
or jinates from the interaction between an eccentric cam, linked directly to 
master repeater, and adjustable spring contacts through which the mag- 
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by variation corrections, which increase or 
decrease readings. This correction is in- 
terpreted between master unit and com- 
passes as in Figs. 2 and 3. It comprises 
repeater motor a, coupled mechanically to 
the generator b which resembles the trans- 
mitter in its functions. Hereby a corrected 
set of impulses is transmitted to the re- 
peater motors c of the compasses. The re- 
peater motor a, Fig. 2, alone is directly 
connected to the transmitter of the master 
unit, as outlined in Fig. 1., To apply 
variations, it is only necessary to set the 
control knob of the corrector. Corrected 
impulses are then transmitted to the com- 
passes. The repeater motor a, Fig. 2, ro- 
tates an eccentric cam b, in the center of 
tadially-mounted spring contacts so that 
the positive or negative impulse from the 
master unit rotates the cam 30 deg. either 
to the right or to the left. A pin on each 
of the outer spring-contacts engages in 
turn with the eccentric cam, so that each 
pair of contacts is made to open and close 
in cyclic order. Diametrically opposite 
pairs of spring contacts are interconnected 
and the three resultant sets are linked 
with the three phases of the repeaters, c. 
The 24-volt d.c. supply is connected to 
ilternate outer spring contacts and the 
three-phase supply from the master unit 
transmitter is taken directly to the varia 
tion corrector repeater. 

The corrector knob is connected with 
the adjusting scale through a 60:1 gearing. 
The base of the six pairs of spring con- 
contacts is also connected to the knob. 
The setting knob therefore advances or 
retards the impulses transmitted by the 
variation corrector to the repeaters, above 
those received from the master unit. The 
effect of applying variation is shown 
schematically in Figs. 2 and 3, the cor- 
rector being at 0 in Fig. 2 and at 4 deg. 

The same reading 


variation east in Fig. 3 

will be transmitted in both cases. 
\ slip-ring assembly provides a sliding 

connection with brushes on each side of 

the spring-contact assemblies, as the spring 

contact moved to 

and fro its axis in operation 


assembly is liable to be 


ibout 


Fabricating Vinyl Resins 


From “Fabricating Vinyl Resins’ by S. L. 
Brous, B. F. Goodrich Chemical Company. 
Presented June 5, 1945 at the Fabricating 
Division meeting, Society of the Plastics In- 


dustry, New York, N. Y. 


Metnops for fabricating vinyl resins are 
divided into two groups: dry molding and 
“wet” processing. “Fabricating” is used 
synonymously with “processing” by Mr. 
Brous, and does not include the operations 
ciated with this term by 
those who manufacture plasti 
standard sheet, rod 

“Dry” 


i1re-rorming peranon uch is & 
’ ’ 


} 
commonly ass 
irticles from 
ind tube shapes. 


lenote al 


rdinary die sharing. ‘“‘Wet’” processing 
vers those metho yf fabricating which 
nvolve the use of a liquid, eith ] 
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into the required shape. 
The injection molding process is of in- 
terest where a large number of identical 
units are to be produced. Any simple part 
that can be injection molded, can also be 
compression molded; the reverse, how- 
ever, is not always true. An eight-ounce 
injection machine could mold 5,760 grom- 
mets per hour. This compares favorably 
with compression molding. 

A method of fabrication which is foreign 
to the plastics industry is the calendar 
Calendar 


process. molded sheets are 
called “unsupported sheeting” because 
there is no reinforcement. Embossed 


sheets may be produced from embossed 
rolls and a pebbled grain effect can be ob 
tained from smooth rolls, by means of a 
special formulation. Calendaring is used 
also to coat fabrics with vinyl plastics. 

Vinyl resins can be dissolved in various 
solvents and the resulting solutions can 
be used for dipping, spraying or spreading 
on other materials. Clear film can be 
formed by depositing the solution on a 
smooth surface, evaporating the solvent 
and then stripping the film. 

The most recent development in vinyl 
resin fabrication is the use of water as a 
vehicle for the deposition of films and 
coatings. The stable dispersion of vinyl 
resin in water is called a latex. Particle 
size 1s 0.25 micron and the solids content 
of the latex is over 50 percent, which means 
that relatively heavy deposits can be laid 
down in a small number of applications 


A New Laminating Technique 


From "A New Molding Technique of Low 
Density Sheets'’ by Charles A. Scogland, 
Studebaker Corporation. Presented April 27, 
1945, Cleveland section meeting, Society of 
Plastics Engineers. 


‘THIS NEW TECHNIQUE is a one-step opel 
ation that results in a finished low density 
structural panel, with the additional ad 


vantage of permitting the molding of 
simple or compound curvatures. Essen 
tially, the new method laminates a five 


layer sandwich—the first layer consists of 
numerous resin-impregnated papers or 
fabrics; the second layer is composed of 
sand-filled cellophane tubes; the third layer 
contains longitudinally or x-creped paper 
or fabric; the fourth layer again has sand 
filled cellophane tubes of a diameter equal 
to those in the second layer and spaced one 
diameter distant from the second _laver: 
the final layer is identical to the first 
layer. 

The sandwich is then molded between 
heated platens in a compression press, and 
the pressure applied causes the two layers 
of sand-filled cellophane tubes to com 
press the intermediate layer of crepe paper 
This in turn causes the crepe paper to 
spread through the second and fourth 
layers, finally contacting the outside resin 
layers, and the whole curves into a homo 
geneous structure. After molding, the ends 
of the sand tubes are removed and the sand 
and cellophane are blown out with an air 
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hose, leaving a panel with a center struc- 
ture consisting of fins enclosing an air 
space of substantially trapezoidal cross- 
section. Because of the flexibility of the 
sand-filled cellophane tubing, this process 
is adaptable to contoured panels. 
Structural shapes of several different 
types have been made. In one, the in- 
ternal corrugations were supported by 
molded beams at right angles; in another, 
curved samples with the corrugations run- 





ning parallel to the axis of a cylinder and 
core elements running at right angles tc 
the axis of a cylinder. The technique i: 
applicable with several materials—paper, 
cotton fabric, glass textiles, double sur- 
faced aluminum and steel and single sur 
faced birch plywood. Samples were molded 
at pressures ranging from 15 Ib. per sq. in. 
using contact pressure resins, up to from 
150 to 680 Ib. per sq. in. using phenolic 
impregnated materials. 


Wiring Insulation for Tropics 


Foreign Abstract condensed from an ar- 
ticle by W. J. Tucker and J. V. Wredden in 
Plastics (London), 1945, page 284. 


THE REQUIREMENTS of tropic-proof wiring 
for radio equipment are adequate dielec- 
tric strength, high resistance to moisture 


ture-absorption test it is evident that fabric 
takes up large amounts of moisture, com 
pare samples 5 and 6. Heat resistance tests 
were made at 300 deg. F., the maximum 
temperature likely to be encountered in 


























absorption, stability under varying service 
conditions, such as exposure to extremes 20 | } 
of temperature and humidity, mechanical 
strength to a degree sufficient to resist 2 
the destructive effect of flexing and abra- £ 10+ 
sion, and chemical inertness. S 
Adequate dielectric strength will depend = 
in part on the thickness of the wire cover- 8 
ing. The break-down strength of some ma- 2 
terials is therefore given in Table I for 3 
usual wall thicknesses. Moisture in or on a 
the surface of the insulating materials pro- c 
duces adverse changes in all the electrical + Or 
characteristics. Breakdown strength, volume 3 
ind surface resistivity is reduced and the £ 
dielectric constant becomes variable. ont | 
The effect of temperature on the resis 80 120 60 
tivity of polyvinyl chloride is shown in Temperature, deg. F. 
Fig. 1. A number of experiments were per 
ange Nee ppm in Table II, to test Fig. l<uSffect of temperature on the 
the different properties of a number of Apel . ; 
moisture-repellent coatings. In the mois resistivity of polyvinyl chloride. 
Table I—Breakdown Strength of Insulating Materials 
Breakdown | oo 
Sleeving material strength | thickness, Specification tests 


at 20 deg. C. 


(68 deg. F. 





Polyvinyl chloride | 300-500 volts/ mil. * 
| al 

Rubber 600-700 volts/mil. | 
Polythene 1,000 volts/mil. | 
Rolled varnished 300-500 volts/mil. | 
fabric | 
Varnished fabric 300-500 volts/mil. | 


| 0.016 to 0.031 


inches 


0.024 to 0.031 ||First quality: 3,000 volt 

| R.MS. at 100/120 cycles 
for 10 min. (This test t 
be applied twice, befor: 
and after flexing test.) 

Second quality: 1,500 volt 

0.020 to 0.031 || 100/120 cycles for 10 min. 

\|Third quality: 1,500 volt 

50 cycles for 1 min. 


0.024 to 0.031 


0.024 to 0.031 |? 





* Mil. = 0.001 in. 


+ Wall thickness is adjusted according to diameter or internal bore of sleeving. 


Pol) 


vinyl chloride sleeves are usually made thicker than other types to counteract thei 


tendency to split when heated by soldering operations. 


so accurately, and extruded on the wire, 


Nevertheless it can be mad 
that overall diameter of insulated conduct: 


is usually less than with other sleeving materials. 
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Table ll—Weather Tests Performed 

















Sample 


la 





Ib 


A = Noeffect; B = very slight attack; C = 
F = heavy attack; G = 





| 


| 


Tubular Braid 
of 


Varnished 
Cotton, 
linseed oil 
Treated 


Varnished 


silk 


Oiled silk, 
covered by 
cotton or silk 
braid 


Silk treated 
with 
polyvinylacetate 


Extruded 
polyvinychloride 


Braided 
poly vinylchloride 
covered with 
silk or cotton 





Moisture 
Absorption 
° 24 br. 
immersion 
Average of 
Samples 
| % Weight 
Increase 


1.226 








88 


wt | 


18! 


6.32 


10.64 


9.87 
26 


| 
| 


Effect of Aging at 150 deg. C. (300 deg. F.) 


Varnish browns, pigment altered or destroyed 
Tube wall splits and fabric ruptures after two 
180 deg. bends. One bend cracks varnish coat. 








Varnish browns, tube embrittled, breaks as 
soon as bending is attempted. 


Varnish browns, flexibility improved. Exter- 
nal varnish coat breaks only after 8 to 10,180 
deg. bends. 


Color appears stable, except red which is 
fugitive and turns chocolate brown. Like lc. 


Varnish discolors to a deep brown. Flexi- 
bility well maintained. Similar to Ic. 

Inner roll of silk embrittles and cracks after 
two bends. External braid unchanged me- 
chanically and for color retention. 





| Much like 3a. But red dye is fugitive. 


Silk appears to be better, retaining about 80) 
percent of flexibility. Red dye partly fugi-| 





tive. 
| Like 3c. Silk slightly less flexible. 


Polyvinylacetate softens, slight plastic flow. 
Effect gradually decreases and coat eventually 
becomes very hard, black and very brittle. 

Tube is unaffected after cooling, but is a bit 
harder and toughness and flexibility improve 
slightly. 





Tube is soft and very flexible hot. 
| 
| 

Like 5 braid is unaffected and dyes appear 

stable, 








slight attack (softens to a gel); D = mode 


very heavy attack (solution). 









































Effect of Solvents 
= 
2 =| | 
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rately attacked; E = fairly heavy attack 





idio equipment. 


The pH of 


aqueous ex- 


ract demonstrated that the only acid- 


roof materials are 


the 


synthetics. 


All 


thers are highly acid and are likely to 
rm acids in humid atmospheres. 

Solvent resistance is not important in 
neral radio wiring, but must be taken 


ito account where 


insulation is 


to be 


ed in the presence of impregnating var- 


shes, as in transformers or coils. 


These 


nsiderations show that plastic sleevings 
polyvinyl chloride are more suitable for 
se in the tropics than cellulose sleevings. 
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400-Cycle Aircraft Motor 


From '400-Cycle Aircraft Motor" by G. O. 
Schwandt, General Electric Company. Re- 
leased for abstracting July |, 1945 by the 
American Institute of Electrical Engineers. 


Neep for lightweight and more compact 
aircraft electric motors led to the develop 
ment of a 400-cycle electrical system 
aboard the B-19. This system is a 208/120 
volt, 400-cycle, 3-phase, 4 wire a.c. system 
as compared to the present 24 volt, d.c. 
aircraft electrical system. 


1945 


The author presents a summary of the 
requiréments a comparison with 60-cycle 


commercial motors, a comparison with 
characteristics of existing d.c. aircraft 


motors, design factors, and characteristic 
curves of the line of motors that has been 
developed. 

lrends in aircraft design would indicate 
an increasing demand for the 400-cycle 
electrical systems. Inherent lightweight, 
rugged and dependable construction of 
400-cycle motors amply justify their use 
in aircraft. 
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OSRD Director Urges Government 


To Sponsor Scientific Research 


ESTABLISHMENT Of a National Research 
Foundation by Congress for promoting a 
national policy for scientific research 
and education has been proposed by Dr. 
Vannevar Bush, director of the Office of 
Scientific Research and Development, in 
1 report to the White House. The report, 
prepared at the request of the late Presi 
dent Roosevelt, recommended: 


1. That the Foundation be 
develop scientific research in non-profit o1 
ganizations, encourage scientific talent by 
offering scholarships and fellowships and 
promote long-range military 
matters. 

That the 
members cted by the 
ind be responsible to him 
serve four years and without 


That the 


formed to 


research on 
Foundation consist of nin« 
President 
They shall 
compensation 
have five di 


to be sele 


Foundation 


visions: Medical Research, Natural S 
ences, National Defense, Scientific Per 
sonnel and Education, and Publications 
and Scientific Collaboration 

In the report Dr. Bush urged immedi 
ite action, and stressed that new im 
petus which must be given to our technical 
research can come promptly only from 
the government. He made it plain, how 
ever, that private sources should continue 
to carry their shares of the financial but 
len. He estimated that an adequate pro 


gram for Federal financial support of basi 


research and _ scientific education would 


cost about $33,000,000 a vear at 
ind might rise gradually 


the outset 
thereafter 
The report emphasized the vast possi 
bilities of using science to 


improve the 
welfare of the American people and out 
lant stature among. the 
industries,”’ 
started and 
strengthened 


domi 
‘Ni W 


reported, “can be 


country’s 
nations 

Dr. Bush 
Ider 
xpanded if we 


nature § laws ind ppl new 


manutacturing 


many industries greatly 


md ¢ continue to. study 


knowledg 
il purposes.” 

Ihe report disclosed that expenditure 
r te ’ resi industry and 
un SI4l U,UUU 


Th » DOVY VUV UI im 







000 during the same period. “If the col 
universities and research institutes 
meet the rapidly increasing de 
mands of industry and government fot 
new scientific knowledge,” Dr. Bush said, 
“their basic research must be strengthened 
by public funds.” 

necessary, Dr. 


leges, 
are to 


Research is Bush main 


tained, not only to keep the wheels of 
private industry turning but also for mili 
tary purposes, even in peacetime. “We can 
not again rely on our allies,” he warned, 





ATOMIC POWER RAISES QUESTIONS 


At press time, military security prevented 
discussion of the technical details of nuclear 
fission. Product Engineering feels that a mere 
reiteration of what has appeared in the news- 
papers would be fruitless. As soon as censor- 
ship permits, we will endeavor to bring to 
our readers descriptions of mechanisms, ma- 
terials and processes involved in the produc- 
tion of atomic power. In addition, an attempt 
will be made to answer the following questions, 
which we feel are all-important in the evalua- 
tion of this development: 

1. Is atomic power a new store of energy 
such as coal and oil, or is it the result of 
conventional methods being used to produce 
the ‘‘power atoms''? 

2. If the latter is true, how does the amount 
of energy released during nuclear fission com- 
pare with that required to produce the power 
“"trigger'' mechanism? 

3. When atomic energy is released in the 
form of heat energy, does the heat produced 
obey the thermodynamic laws, or does a 
hitherto unknown effect operate? Are there 
any special effects at the extremely high 
temperatures which are produced? Does the 
energy produced follow the normal law of 
black body heat radiation—Stefan's law— 
which states that the energy of radiation 
emitted is proportional to the fourth power 
of the absolute temperature? 

4. Is the rate of energy discharge controll- 
able, between zero and maximum (the ex- 
plosion) ? 


atom and the 


5. Are the temperatures developed controll- 
able, for peacetime uses? 


A partial answer to these questions—the 
maximum permitted by official censorship—can 
be found in the insert on atomic power which 


appears in this issue of Product Engineering 
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hold off the enemy while we struggle 


to catch up. There must be more, and 
adequate, military research in peace 
It is essential that the civilian scien 
tists continue in peacetime some portion 
of those contributions to national security 
they made so effectively during the 
war. This can best be done through a civil 
trolled organization 


more 
time. 
which 


ian-con with close 


liasion with the Army and Navy, but 
vith funds direct from Congress, and the 
clear power to initiate military research 


strengthen that 
control of 


which will supplement and 
carried on directly under the 
the Army and Navv.” 
Discussing 
‘The Government should help industrn 
in its research projects by clarifying pres 
ent uncertainties in the internal revenue 
egard to the deductibility of re 
ind development expenditures as 
harges against net income, and 
»y strengthening the patent system so as to 
which reflect discredit on a 


industry, the report said 


ode In 
search 

current 
} 


prevent abuses 


basically sound system.” Dr. Bush’s report 

ntitled “‘Science—the Endless Frontier,” 
issued by the U.S. Government Print 

ng Of , Washington, D. C 

Eprror’s Nort \ more complete dis 

ussion of this report, with special em 

phasis on its implications for res¢ rch insti 


tutions, will appear in the October numbe 
of Propuct ENGINEERING 


Standardization Advecated 
At Aviation War Meeting 


STANDARDIZATION aS a means of improving 
uircraft industry was advo 
Boulton, Douglas Aircraft 
it the recent aviation war meet 
ng held in Los Angeles, sponsored by the 


efficiency in the 
ited by B. C 


Company 


Southern California section of the Ameri 
in Society of Mechanical Engineers. Mr 
Boulton said that unless increasing stand 
irdization is put into wat the multi 
plicity of technical developments will seri 
ou hamper industrial of ency. Stand 
idization was defined as applying not onh 
t hardware” mple parts, but espe 

] t portant ? pm t tems f 
erly “‘tailored”’ to h plane 

\I | Iton cite nanv examp t 
| hat standard tion not 11 
f } ¢ } t ++ tin 1] 

i a lt of Gn ie 
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wrenching bolt. The weight saving 
amounts to 8 pounds per plane, with an 
accompanying production cost saving of 
$268 per plane. 

A typical example of how standardiza 
tion procedures operate was seen in the 
manufacture of aircraft ball bearing pul 
leys. Standardization of this item was 
initiated by Lockheed, who called in a ball 
bearing manufacturer. Their proposal went 
to the National Aircraft Standards Com- 
mittee of the Aircraft Industries Associa- 
tion, who sent out a design policy ques- 
tionnaire to all aircraft companies for com 
ment. Conferences of pulley manufactur- 
ers, aircraft engineers and the NASC led 
to design and performance requirements 
which were submitted to all aircraft com 
panies. These proposals suggested 20 pul- 
leys to cover all requirements, in place of 
the 300 special pulleys in current use. 


Investigators Disclose 
German Developments 


More THAN 200 American technical ex 
perts drawn from almost as many dif- 
ferent firms as well as from universities 
ind government agencies are now in 
Europe investigating Germany’s technical 
industrial war secrets under the direction 
of the Joint Chiefs of Staff and in con 
junction with the Foreign Economic 


Administration. The information gathered 
by these technical experts becomes gov 
ernment property. 

Among the new developments uncoy 
ered so far are the following: a plane 
with a ceiling several thousand feet higher: 
than any American plane; a process fot 
welding side seams on tin cans by 
machine instead of by hand; new and 
improved industrial and medical X-ray 
tubes; flexible high tension cables that 
withstand double the voltage of Ameri- 
can cables of the same size; tungsten sub 
stitutes for use in the manufacture of 
armor-piercing shells and cutting tools. 


Supersonic Wind Tunnel 
Completed by NACA 


Operating at velocities up to 2,000 m.p.h., 
a new type of supersonic wind tunnel was 
recently completed at the National Advis 
ory Committee for Aeronautics laboratory 
in Cleveland, for fundamental research 
on aircraft propulsion plants. This wind 
tunnel will investigate operating char- 
acteristics of models of turbo jet, ram jet 
and similar engines. The tunnel has a 
cross section of 2} sq. In the tunnel 
the model propulsion device is mounted 
in such a way as to measure aerodynamic 
forces on it, as well as the thrust devel 
oped. Schlieven camera apparatus is used 
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to record air flow and compressibility 
tftects. This apparatus acts to magnify, 
delineate and photograph the pressure 
lines of air flow. 


Designers’ Society Formed 


To ESTABLISH Criteria for ethics, training 
and practice in the profession, fifteen of 
the nation’s leading industrial designers 
recently announced the formation of the 
Society of Industrial Designers. Officers of 
the Society are: President—W iter D. 
Teague, chairman—Raymond Loewy, Vice 
President—Henry Dreyfuss, ‘Treasurer— 
Harold Van Doren, Secretary—Egmont 
Arens and Executive Secretary—Philip Mc 
Connell. Temporary office is at 55 W. 


42nd St., New York 18, N. Y. 


Metal Industries 
Buyers’ Guide Issued 


FREE DISTRIBUTION is being made of the 
1945 edition of the Buvers’ Guide of the 
Metal Industries. Published by the Ameri 
can Society for Metals, 7301 Euclid Ave., 
Cleveland Ohio, this 108-page product 
directory features an extensive engineerng 
data section. Some 600 products and their 
manufacturers are shown in another sec 
tion, with a final division devoted to an 
ilphabetical listing of these manufacturers 





World’s Fastest Airplane Introduced by AAF 
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BELIEVED to be the fastest fighter in existence, the Lockheed ‘The General Electric 
ibove. Concealed by 
nilitary secrecy since its first flight in January, 1944, perform- 
that the P-80 has a speed of over 
than 45,000 ft. The 
hooting Star is a low-wing, all-metal single 


et-propelled P-80 Shooting Star is shown 


nce data released reveals 
50 m.p.h. and a service ceiling of more 


fe 2 


span of 39 feet. Faired into the extreme wing tips are 
iliary droppable fuel tanks that make the plane a long-range 
the fuselage 





hter. Twin air ducts hug the sides of 
ng the plane’s areodynamic characte 
of both wing and empennage are mi 

th onventional planes, totalling less 
irea of P-38 control surfaces. Rudder 


behind the cockpit. 


drives the P-80. Air 
place craft, with a 


without 
tics. Control sur 
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by the impeller. It 
fuel such as kerosene 
raises the temperature 
passes through the turl 
bine furnishes power 
h smaller than those gases sweep in a st! 
han 45 per cent of force which drives t 


tabs are eliminated. is a four-part assembly by G.E. 


jet-propulsion turbine is located directly 
Only moving parts are turbine and com 


pressor, revolving on a single shaft at more than 10,000 r.p.m 
Drawing shows basic — of the G.E. 


Turbo-Jet, which 
is whipped into the engine and compressed, 
flows to the combustion chamber, where 
is ignited; this increases the pressure and 

The stream of hot air and gases then 
ine, spinning it at great speed. The tur 
for the compression process. ‘The air and 


eam out the jet exhaust, giving the reactive 
he plane forward These engines are built 


ind General Motors 
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WASHINGTON NOTES 


Status of Technical Research Bills—Final 
action on Congressional bills dealing with 
permanent programs of technical re- 
search for national security was deferred 
by the recess of both houses until 
Sept. 4. 

The Byrd Bill—Following the recom- 
mendations of the House Select Commit- 
tee on Postwar Military Policy, which 
urged establishment of . Research Board 
for National Security, Senator Harry F. 
Byrd of Virginia introduced a bill, $.825, 
to make these recommendations law. 
Details of this bill are included in a fea- 
ture article on postwar technical research, 
which appeared in the July issue of 
Product Engineering. This bill was re 
ferred to the Senate Committee on Naval 
Affairs, which in turn reported it favor 
ably to the Senate just before recess. 
With this action Sen. Byrd submitted 
a report on behalf of the Naval Affairs 


Committee, indicating the support of 
the Navy Department, the National 


Advisory Committee for Aeronautics and 
the Department of Interior his bill. 


The May Bill—Sen. Byrd's report brought 
to light the difference of opinion between 
the Army and Navy on the form of organi 
zation that postwar technical research 
should take. The Byrd bill would place 


tor 


the authority for such activity in the hands 
of an “independent agency”, composed 
of representatives of the Army and Navy 


md civilian scientists. Army men gen- 
erally do not favor this idea, but are 
throwing their support to a bill intro- 


duced in the House by Rep. Andrew J. 
May of Kentucky. This bill, H.R. 3440, 
would make the National Academy of 
Sciences responsible for the direction of 
technical research for national security, 
with a similar board as outlined by the 
Byrd bill made subordinate to the 
\cademy. ‘The May bill was passed by 
the House and was under consideration 
by the Senate Naval Affairs Committee 
when Congress adjourned. 


Kilgore’s Activities—Entering the postwar 
research picture, Sen. Harley M. Kilgore 
of West Virginia, chairman of the Senate 
War Mobilization Subcommittee, intro- 
duced a bill, $.1297, to promote techni 
cal research and education. ‘This meas 
ure follows the line of thought expressed 


in Dr. Bush’s report to the President. 
Its purpose is much more general than 
the Bvrd and May bills, and offers aid 
to research in the fields of basic science, 
health and medicine, as well as national 
defense The bill would establish a 
“National Science Foundation’, similar 


foundation outlined 
Special emphasis 
“nonprofit educa 


in function to the 
in the Bush report 


is placed on support for 





New Wind Tunnel Serves Eastern Aircraft Designers 





tional institutions. research foundations 
and scientific societies”. At the time of 
recess, this bill was before the full Sen- 
ate Military Affairs Committee. 

German Resources—Expanding his activi- 
ties in another direction, Sen. Kilgore 
submitted a special report on Germany's 
war potential. The conclusions reached 
by this far-reaching study were: 

1. Germany, even in defeat, remains a 
threat to world peace. 

2. Germany today is better prepared for 
war than she was after World War 1. 
Her major assets include a) the world’s 
third strongest industrial economy; b) 
tremendous industrial recuperative power; 
c) a world-wide network of economic 
reserves and commercial relationships; and 
d) a philosophy of aggression which has 
become a science. 

Ihe report offers the following recom- 
mendations to eliminate Germany’s war 
potentials: 

1. An exhaustive study 
of German government, 
other organizations. 

Periodic reports should be submitted 


must be made 
industrial and 


by U. S. representatives on the Allied 
Control Council to Congress on the 
progress of German disarmament and 


control. 

Wartime Research—Government-financed 
scientific activity during the war years 
was the subject of still another study by 


the Kilgore Subcommittee on War 
Mobilization. Here is how the 5-year 
investment, a sum of $1,879,000,000, 


was spent. (Presumably this does not 
include research on the atomic bomb). 
"hree-quarters of a billion was spent by 
the War Department, and roughly one 
third of a billion each by the Navy and 
OSRD. Half of the research work was 
done in industrial laboratories, less than 
one-third in government laboratories, about 
one-fifth in university and foundation 
laboratories The report claims that 
much of this investment can con 
verted to peacetime uses. 

_ Sources of funds for research were 
analyzed as follows: Before the war, two 
thirds of the nation’s research was financed 
by industry, and about one-sixth 


be 


} 
each 


by the government and by _ universities 
and research foundations. During the 
war, more than three-fourths of the 


nation’s research was financed bv the gov- 
ernment 

The report recommends, to take up the 
gap between prewar and wartime research 
levels, the following measures: 

1. An 


increase, above prewar levels, 
of government Support of research. 
2. Efficient coordination of all such 


research, and particular support to non 
proht institutions. 

3. Stimulation of a general expansion 
in research by private organizations 

+. Promotion of a 


wide flow of tech- 






















Cutaway view shows the wind tunnel Baldwin Locomotive Works. Both design mi 11 information to industry and agricul- 
just put in operation by the Curtiss ind cost are similar to the new wind _ ture. 

Wright Corporation at Buffalo, N. Y. The tunnel at the California Institute of Tech- 5. Encourage rapid introduction and 
tunnel is equipped with large fans and a nology, which was completely described in full use of new developments and 





balance system which were built by the the July issue of Propucr ENGINEERING. advanced techniques. 
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Three Countries to Hold 
Unified Standards Meeting 
A CONFERENCE among the engineers of 


United States, Canada and Great Britain 
on unification of engineering practice will 


, be held in Ottawa, Canada, on September 
° 24, under the auspices of the Combined 
1 Production and Resources Board. This will 
be the third in a series of such conferences 
a that have been held during the last two 
years. 
IT Included in the agenda for the meetings 
. are the standardization of screw threads 
's (including pipe threads), limits and fits, 
) drawing practices and metrology in me- 
T; chanical engineering. i‘ 
: The national standardizing groups of the 
| 


countries concerned have been closely 
as identified both with the conferences and 
with developing resulting proposals. Prom- 





n- inent in the list of standards organizations 
‘ar actively engaged in this work is the Amer- 

ican Standards Association. Technical men 
de from the services, as well as from the auto- 
nd mobile, aircraft, machine tool and elec- 

trical industries met in New York recentlv 
ed under the auspices of the ASA, to con 
ied solidate the American point of view on 
the screw threads before the international meet- 
ind ing at Ottawa. With the aid of the Na- 

tional Bureau of Standards, the ASA, the 
ced American Society of Mechanical Engineers 
a and the Society of Automotive Engineers 
“ are joint sponsors of a peacetime project 
Wer on screw threads and are cooperating in 
year the war work. Latest developments in 
00. standards activity on Acme threads, stub 
pit Acme threads, Truncated Whitworth 
ny threads, instrument threads, pipe threads, 


ie buttress threads and drafting room practice 
have been reported in recent issues of 





one- 
pa Propuct ENGINEERING. 
was The development and acceptance of 
om common standards will take time. In view 
ial of this, CPRB pointed out that insofar as 
tion screw threads are concerned, there is no 
that intention of seeking an immediate and 
an complete scrapping of plants, equipment 
and stockpiles. Most of the production 
ei equipment affected would be tools and 
a gages, expendable items which are con- 
asia tinually being replaced under any circum- 
each stances 
sities 
the 
the Industrial Research 
— Directory Being Prepared 
p the [HE EIGHTH EDITION of the directory 
search “Industrial Research Laboratories in the 
United States” is now being compiled by 
evels, the National Research Council. Research 
iboratories who will be listed include 
such those engaged in investigations directed 
non- towards the improvement of products or 
the reduction of cost of manufacture as 
nsion ell as fundamental and applied research. 
(his does not apply to laboratories con- 
sech- emed only with commercial testing. 
nical. iboratories interested in being listed in 
e directory should apply for a qtestion- 
sail lire to the Library, National Research 


muncil, 2101 Constitution Ave., Wash- 
gton 25, D. C. 


and 
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Ground station with its coverage radius of about 50 miles is indicated by the 
small circle. Large circle shows how coverage is increased by the new system; 
it blankets an area of about 103,000 square miles. 


Television Broadcasts 
Relayed from Aircraft 


PLANS TO INAUGURATE a new system of 
television and FM radio broadcasting from 
stratosphere airplanes cruising six miles 
in the air, as soon as permits and equip- 
ment can be obtained, were announced by 
the Westinghouse Electric Corporation. 

By present means television and FM 
broadcasts from the highest practical 
tower erected on the ground cannot be 
received much more than 50 miles away. 
The Stratovision system put the antenna 
and transmitter in an airplane flying in 
circles 30,000 feet above the earth. The 
shortwaves sent out from this airborne 
antenna would blanket the earth’s sur- 
face like an inverted cone, covering a 
circular area 422 miles in diameter. It 





Radar Secrets Revealed 
By Britain and U.S. 


Closely guarded information on the 
technical aspects of Radar were re 
vealed by the British and American 
governments on Aug. 15. Hither- 
to secret details of Army, Navy and 
aircraft Radar sets, and the part 
they played in bringing victory, were 
explained. This information was 
released too late to be included in 
our September issue. Beginning 
with our October number, however, 
we will present descriptions, dia- 
grams and pictures of those aspects 
of Radar equipment which are of 
interest to our readers. 
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is expected that reception of broadcasts 
would be practically free from interfer- 
ence and distortion, caused normally by 
reflected ground waves and the numer- 
ous relaying stages required by any previ- 
ously proposed system to carry television 
and FM_ broadcasts aver a comparable 
area. A further advantage of the system 
is the fact that as the height of a tele- 
vision or FM antenna is increased the 
amount of power required to deliver a 
usable signal to a receiver is sharply re- 
duced. Programs would be originated in 


conventional’ ground studios connected 
with plane transmitters by a_ special 
beamed-type ultra-shortwave radio link, 


much like those used in radar. Similarly 
beamed plane-to-plane connections would 
be employed to form the nationwide high 
altitude relay network. 

The potential economies of this sys- 
tem can be readily understood on the basis 
of these facts: A 50 kw. television trans- 
mitter on the ground will cover an 


area 
of 35 miles radius, while a 1 kw. trans- 
mitter at an altitude of 30,000 ft. will 


cover an area of 400 miles in radius. With 
an ordinary ground-relay system, 100 sta- 
tions would be necessary for a New York 
to-Hollywood connection; only 8 relays 
of the new type would be required by 
the same distance, and 14 airplanes would 


blanket the country and reach 78% of 
the population. 
Continuous service would be assured 


by keeping two planes in the air at all 
times in each area—one broadcasting, the 


other standing by to take over in any 
emergency. In the event bad weather 


grounded planes at any base, service would 
be maintained by having planes use the 
nearest base and travel to broadcast loca- 
tions above the storm. 
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Plans for Technical Research Center Announced 





just outside of Detroit, Mich 
research Laboratories 


projected General 
center 1s inspected by 


vice president and 


velopment building 












Magnesium Used 
In Pipeline Protection 
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first time at a special exhibit of war mate- 
riel at Fort Myer, Virginia, focuses atten- 
tion on the fact that against Japan the 
\rmy fought a “radio war,” as contrasted 
to the European war which was predomi 
nantly a “wire war.” This is so because of 
the distances and the kind of terrain in 
volved in liberating islands and fighting 
over and through mountainous sections 
ind jungles, and because of the general 
lack of established wire communications 
ind even roads 

[The SCR-619 is a voice communication 
set It is frequency-modulated and the 
normal range of operations is about five 
miles over average terrain. Weighing 
ibout 50 pounds, the set operates in the 
very high frequency band on anyone of 12 
rystal-controlled channels, with a choice 
two preset channels instantly available 
e set is powered by a 6-volt or 12-volt 
teries depending upon whether it 
operated by man pack or in a vehicle 


Professional Development 


THE TWELFTH ANNUAL REPORT Of the 
Engineers’ Council for Professional Devel 
opment includes much information and 
data of interest to engineers in all fields 
Listed are the accredited engineering cur 
ricula, information on engineering ethics 
employment conditions, ind report 
of the constituent professional organiza 
tions. Also noted are various publications 


of interest in this field. Copies of the 


report are available from the secretary of 
ECPD, 29 W. 39th St., New York 18 
N. Y., at 25 cents each. 


Aircraft Reconversion 
Measures Discussed 


[HE FUTURE OF THI AIRCRAFT INDUSTRY 


epends on a sound public policy, E. |] 
Wilson, vice president of United Aircraft 
Corp. and president of the Aircraft Indus 
Association, told the Chicago Forun 
mn Aviation at a nt meetin He ou 
ied six immediat teps that should 
t the pi econ 1 of t 
t l \ th mn 






Corrosion Research 
Laboratory Installed 
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ment of a Corrosion Research Laboratory 
at the Illinois Institute of Technology, 
Chicago. H. J. McDonald, associate pro- 
fessor of chemistry, has been appointed 
director of the new laboratory. At present 
the most important project is an investiga- 
tion of the stress corrosion of mild steel. 


Wartime Technological 
Developments Studied 


A 400-PAGE REPORT on “Wartime Tech- 
nological Developments” has __ recently 
been submitted to Congress by the sub- 
ommittee on war mobilization, of which 
Senator Harley M. Kilgore is chairman. It 
has been felt that such a review would be 
of use to manufacturers who are preparing 
for peacetime production. Developments 
such as there are typical: An aircraft plant 
distributes blueprints to the proper de- 
partment in a way which has reduced blue- 
print production by about 40 percent; A 
new chemical has been developed which 


makes it possible to convert cotton fiber 
and some cotton by-products into high- 
grade paper; By nickel-plating iron wires 
one company saves over 90 percent of the 
nickel formerly used in making incandes- 
cent lamps; Pre-fabricated steel-truss ware- 
houses can withstand wind velocities and 
heavy snow loads far beyond requirements. 
Copies of the report can be obtained from 
the Superintendent of Documents, U. S. 
Government Printing Office, Washing- 
ton 25, D. C. The price is fifty cents. 


Light Metals Conference 
Held in West 


\ TWO-DAY CONFERENCE on the light meals 
industry of the west was held by the 
Western States Council in Seattle. Par- 
ticular attention was paid to the wartime 
development of the light metals industry 
and its postwar maintenance and operation 
under private ownership in the eleven 
western states. 





DISCUSSIONS AND COMMENTS FROM READERS 





Hydraulic Accumulators 


lo THE EpITor: 


The article on hydraulic accumulators 
y Howard Field, Jr., in your May issue 
tates that the bag type accumulator “can 
e satisfactorily operated in the vertical 
osition, only.”” Your attention is invited 
to the fact that continuous tests over the 
ast four years on such an accumulator 
how the performance of bag type accumu- 
itors mounted horizontally to be identical 
vith those mounted vertically. 

Further, one of our latest aircrafts now 
n use by the AAF makes use of a bag type 
iccumulator mounted horizontally, and its 
verformance is completely satisfactory. 

Mathematical analyses and comparisons 
‘f commercially available components show 
that the homogeneous-shell type of accu 
nulator with bag type separator (as in 
g. 6) is the lightest in weight and most 
iable, when similar working pressures and 

xpectancy are considered. 

W. C. TRAUTMAN 
Hydraulic Engineering Director, 
Pacific Div., Bendix Aviation Corp 


rHE Epiror: 


here is a real basis for Mr. ‘Trautman’s 
r criticizing the caption under se 

n 6 of the illustration in the article on 
wulic accumulators. ‘Technically Mr. 


1 


1utman is right but my experience has 
vn that in the general case my state 
nt is correct. The illustration was put 
efully made unlike any one accumulator 
the caption was directed to the gen 

lass of bag type units which are 
illy long in relation to their diameter. 
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Of course Mr. Trautman refers to the 
iccumulator made by the Pacific Division 
of Bendix Aviation Corp. That accumu- 
lator is nearly spherical in form and not 
elongated to the extent illustrated. While 
it is technically a bag type accumulator, 
its action is much more nearly like the 
diaphragm type, since the upper half of 
the bag is made relatively stiff and the lower 
half does most of the moving. In effect, 
the upper half appears to be a means of 
supporting a diaphragm near the mid 
length of the shell without incurring the 
large weight penalty associated with a 
arge diameter shell joint: This seems to b« 
1 good solution for an annoying problem 

As was said, Mr. Trautman’s accumu 
lator is nearly spherical and it works well 
An interesting problem would arise if a 
similar accumulator were stretched out to 
Would 
ye reliable when mounted in a horizontal 
position? I doubt it. 

—Howarp Fietp, Jr 


say, three diameters in length 


Judgment Values in 
Personnel Rating 


To tHe Epiror 

The excellent series of articles by James 
E. Thompson on Engineering Organiza 
tion is of such general interest that un 
loubtedly it will be widely studied. I 
wish, however, to point out what I con 
sider a fallacy in the personnel rating 
chart shown on page 327 of the May issue 
of Propuct ENGINEERING. 

Briefly, my criticism is this: In estab 
lishing comparative ratings of any quan 
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INDUSTRY AND SOCIETIES 


tity, be it personnel or materials or new 
designs, by the process of summarizing in 
dividual detail judgments, we must mul- 
tiply not add the individual ratings. 

For example, assume we have an ideal 
employee. By the method of adding rat- 
ings, he would get a rating of 120. Now 
let us take an employee who is perfect in 
every respect, but reports for work only 
once or twice a month. Obviously, he 
would be totally worthless, but would get 


a rating of 108! An employee who is per 


fect in everything but conduct, but who 
criticizes the management constantly and 
gets into frequent altercations, would also 
get the excellent rating of 108. 

Analagous reasoning could be applied 
to the field of materials. Rhodium would 
make an ideal material for railroad rails, 
barring the one defect of prohibitive first 
cost. If rated by adding individual judg- 
ments as to tensile strength, impact resist- 
ance, corrosion resistance and other prop- 
erties, it would certainly be selected in 
preference to steel R. E. BruckNER 


To THE EpiTor: 

Regarding Mr. Bruckner’s comments 
The great need in employee performance 
rating is a consistent criterion for the aver 
age employee; one that will largely re 
move personal opinion from the process 
The form under discussion may not al- 
ways provide for the exceptional employee 
or the entirely worthless one, but any 
supervisor worthy of the title can imme 
diately recognize these, and take the 
necessary action. The habitual absentee 
is usually eliminated by company rules, 
while the chronic malcontent is eithe: 
brought into line or terminated 

Substitution of multiplication for addi 
tion in arriving at the total score would 
only increase the supetvisor’s burden, with 
a corresponding] greater probability of 
error. For example, let us assume a mini 


rf 


mum passing grade of 70 on the basis of 
iddition. Thus, an employee scoring in 
each factor would be considered for a wage 
increase. By the multiplication method, 
1 score of 7%, or 282,475,249, would be 
established as the passing grade. By the 
same method the employee who 1 only on 


the job once or tw) 1 month would 
receive a score of 12° 5.159.780,352 
) Ipprox mately eighteen time hat 
given the “average” employee, who in t! 
overall viewpoint is of c siderably m 
ilue to the organization. It true that 
hanging the form to include a ” val 
n each factor would yield a ” tota 
f in employes a ' 

ing in anv one factor. Hov 
multiphi ition should not 
iscertain that fact 

In the case of rhodium rails I susp 
that 1 criterion for material electioi 
would ordinarily be devised on the bas 
of selecting suitable values for each fa 
—and in normal times the st factor 
would score very high. I am quite sure that 


such a score card could be devised to work 
satisfactorily on the basis of addition, with 
much less effort on the part of the judge. 


James EF. THOMPSON 
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NEW BOOKS 





1945 Plastics Catalog 


Published by Plastics Catalogue Corp., 
122 E. 42nd St., New York 17, N. Y 
1,178 pages, 84 x 11 in., red clothboard 
covers. Price $6. 

The latest edition of this valuable ref 
erence book is an informative and authori 
tative source of data on all types of plastic 
materials and processes, and will prove use- 
ful to engineers interested in plastics. Each 
type of plastic material is covered in a sep 
arative chapter which details manufacture, 
forms available, methods of fabrication, 
equipment and machinery necessary and 
typical applications. Extensive information 
on the chemistry of plastics is included 
Of particular interest are the charts on 
identification, properties, chemical formu 
las, manufacture, coatings and synthetic 
rubber. The materials section, largest in 
the book, is especially valuable for the de- 
scriptions of resins which have been de- 
veloped in the last year 


A Manual of Blueprint Reading 


Lars SVENSEN and Wi1iIAM Ezra 
98 pages 6} x 94 in., grav cloth 
Published by D. Van Nos 


CarI 
STREET 
board covers 


trand Co., 250 Fourth Ave., New York, 
N. Y. Price $1.90 

Instruction in the reading and under 
standing of engineering and industrial 
drawings 1s offered by this book which 


teaches the reading of blueprints in 21 
The student is guided 
from an explanation of how views describe 


parts 


lessons or sections 


over lettering, the meaning of vari 
weight-computation for parts 
from drawings, to the reading of variou 
types of prints such as details, aircraft, as 


ous lines 


sembly and engineering prints. Questions 


ind problems enliven the subject for men 


interested im engineering who lack the 
necessary experience or training and for 
whom this book is intended 


Wood Technology 


Harry D. Tiemann, 328 pages, 6x9 in., 
range clothboard covers. Published by 
Pitman Publishing Co., 2 W. 45th St., 
New York 19, N. Y. Price $4 


Phe author, senior wood physicist U.S 


Forest Products Laboratory presents a 
omprehensive view of the entire field of 
vood: anatomy, identification properties, 


physiological botany mechanics, physics 
chemistry, and pathology; and processes, as 
kiln drying, air seasoning, preservation, 


utilization, manufacture, dis- 
tillation and pulping. The book is based 
on a series of articles which were published 
in Southern Lumberman, and this is a 
second edition. 

The book opens wth a discussion of the 
significance of wood in the development 


conversion 
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of the human race and the need for more 
exact information about it for modern 
utilization. Continuing with a definition 
of wood and description of its growth, sub 
sequent chapters deal with wood structure 
is disclosed by microscopic examination, 
identification of species, structure of cell 
walls, wood, cellulose and 
resins; paper and pulp, wood-water rela 
tions, shrinking and swelling, collapsing, 
drying lumber, high frequency electrical 
drying and gluing, properties of wood, ef 
fects of temperature and humidity, preser 
vation. distinguishing features of 
American woods. Each chapter concludes 
with references to other sources of special- 
information 


chemistry of 


and 


ized 


Experimental Stress Analysis 


Society for Experi 


Vol. II, No. 1, 


Proceedings of the 
mental Stress Analysis. 
225 pages, 84x11 in., blue clothboard 
covers. Published by Addison-Wesle\ 
Press, Inc., Kendall Square Building, Cam 
bridge 42, Mass. Price $5. 


Collection of 21 papers presented at 
the May 1944 meeting of the Society for 
Experimental Stress Analysis. Titles of 
papers with respective authors are: 

Applications of Electric Measuring 
Equipment in Railroad Research, G. M 
Magee and Randon Ferguson. 

Stress Determination in Wood Struc 


tures. A. G. H. Dietz and F. J. Meh- 
ringer 

Some Experiences in Experimental 
Stress Determination at the Aluminum 


Research Laboratories. H. N. Hill. 

The Measurement of Stresses in Steam 
Hammer Piston Rods. John M. Lessells 

An Apparatus for Determining Pres 
sure Distributions, John Lowe, 3rd. 

Application of Electric Strain Gages to 
Aircraft Design Problems. A. H. Flax 
ind M. C. Wardle 

\n Electrical Computer for the Evalu 
ition of Strain—Rosette Data. E. E. Hos 
kins and R. C. Oleson 

Elke Computing Apparatus for 
Rectangular and Equiangular Strain Ro 
ettes. J. H. Meier and W. R. Mehaffer 

Machine Solution of the Strain Rosette 
Kquations. W. M. Murray 

Practical Reduction 
1) Bonded W ire 


troni 


Formulas for 
Strain 


Use 


Gages in Two 


Dimensional Stress Fields. R. Baumberger 
ind F. in 

Studies in Three-Dimensional Photo 
clasticitv Stresses in Bent Circular Shafts 
vith Transverse Holes Correlation with 
Results from Fatigue and Strain Measure 
ments Max M. Frocht 

Behavior of Circular Membranes 
Stretched above the Elastic Limit bv Ai 
Pressure. H. H. Stevens, Jr 

\ Critical Review of Various Methods 


of Residual Stress Measurement. Chas. S 
Barrett 

X-Rav Methods in the Field of Residual 
Stresses. John T. Norton. 

Stresscoat and Wire Strain Gage Indi 
cations of Residual Stresses. A. V. De- 
Forest and F. B. Stern, Jr. 

A study of Residual Stresses and Size 
Effect and a Study of the Effect of Re- 
peated Stresses on Residual Stresses Due 








to Shot-Peening of Two Steels. H. F. 
Moore. 
Improving Fatigue Resistance bv Shot 
Peening. O. J. Horger and H. R. Neifert 
Effect of Surface-Strengthening on 
Shafts Having a Fillet or a Transverse 
Hole. R. E. Peterson and J. M. Lessells 
Measurement of Residual Stresses in a 
Magnesium Casting. A. E. McPherson. 
Some Problems of Residual Stress Re 
lated to Metallurgy. J. Erler. 
Residual Stresses in Crankshafts 
liam G. Johnson 


Wil 


Entirely Business 


Herpert S. SpeNcER, 99 pages, 43 x 64 
in., blue-gray clothboard covers. Published 
by Niagara Frontier Publishing Co., Vars 
Bldg., Buffalo, N. Y. Price $ 


Consisting of selections from the “Dure: 
Molder,” house organ of Durez Plastics & 
Chemicals, Inc., of which the author is 
advertising manager, this book offers food 
for thought for designers. The essavs, if 
the short articles can be called such, dis 
cuss selling problems, many of which can 
be overcome by improved product design 
In addition, the reader will likely be im 
pressed with how the selling principles ex 
pounded can be applied to everyday life 
Thus, if engineers would follow some of 
these principles perhaps they would find 
it easier to “sell” their ideas to top man 
agement 


Electronic Physics 


L. Grant Hector, Herspert S. LEIn 
and Crirrorp FE. ScouTteN pages, 
53. x 83 in., red stiff leatherette covers 
Published by Blakiston Co., 1012 Walnut 
St., Philadelphia, Pa. Price $3.75 


ofr 
355 


Physics is covered in this revolutionary 
textbook from the standpoint that light, 
wireless and X-rays are various aspects of 
electrical phenomena. The electrical na 
ture of the atoms of all elements is used 
in the explanation throughout the text 
Each chapter is introduced with a preface 


that indicates what to look for in that 
hapter, and is followed bv a listing of the 
. principal ideas developed and a central 
thought summarizing the chapter. Prob 


lems are presented in graded groups for 
tudents with varving degrees of ability t 
insorb the material 


The Chemical Formulary 


H. Bennett, Editor-in-Chief, 474 pages, 
54 x 8} in., tan clothboard covers. Pub 
lished by the Chemical Publishing Co 
234 King St., Brooklyn, N. Y. Price $6. 


[his is the seventh volume in the series 
Subjects that will interest engineers in 
clude adhesives; emulsion; inks and mark 
ing materials, lubricants and oils; mate 
rials of construction; metals, alloys an 
their treatment; paint, varnish, lacquer an 
other coatings; paper; polishes and abra 
sives; rubber, resins, plastics and waxes 
soaps and cleaners; textiles and fibers. New 
developments in chemicals and plastics ar 
described, as well as standard formulas al 
ready in widespread use. 
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MANUFACTURERS’ PUBLICATIONS 





STUD WELDING—Nelson — Specialty 
Velding Equipment Corp., 440 Peralta 
ve., San Leandro, Calif. Bulletin 44-B, 
pages. Illustrated are the stud welder 
id accessories. ‘The method of operation 
explained. Applications of stud weld- 


using this company’s studs, are de- 
ribed. 


\IACHINE SCREWS-—AMilford Rivet & 
Machine Co., Milford, Conn. Catalog 
No. 44-S, 14 pages. Lists dimensions and 
rices of Phillips recessed head machine 
rews and sheet metal screws, standard 
lotted head machine screws, and drive 
TCWS. 


RETAINING RINGS—Waldes Koh-I- 
Noor, Inc., Long Island City 1, N. Y. 


Bulletin No. 3, 6 pages. Special types of 
lruare retaining rings are illustrated. 


PAINT SPRAY PROCESS—Harper J. 
Ransburg Co., 1200 Barth Ave., Indian- 
polis 7, Ind. Bulletin, 8 pages. ‘The 
lectrostatic painting process, in- which 
the article to be spraved is passed 
through an electric field, is explained in 
letail, 


CENTRIFUGAL BLOWERS F. A 
Smith Mfg. Co., Rochester a 
Bulletin No. 507, 4 pages. The blowers 
nd component parts are described and 
mensions are given 


UNIVERSAL, LINK JOINT—Piczoclec- 

Corp., 110 FE. 42nd St., New York 17, 
N. Y. Bulletin No. 45, 4 pages. Opera- 
on and specifications of this joint are 
overed, 


POWDERED METAL PRODUCTS 
Chrysler Corp., Amplex Div., 601 Har- 
er Ave., Detroit 31, Mich. Catalog 
B-44, 168 pages. In addition to an engi 
neering section covering characteristics of 
Oilite bearings, illustrations and dimen- 


ions of numerous other powdered metal 
roducts are given. 


ELECTRONIC EQUIPMENT~—Walker- 
limieson, Inc., 311 S. Western Ave., Chi 
igo 12, Ill. Catalog, 36 pages. Listed 
te such products as x-ray machines, an 
ectronic comparator, signal generators, 
hoto-electric devices, constant voltage 
ransformers, timers and panel meters. 


SEAMLESS TUBING—Michigan Seam 

lube Co., South Lyon, Mich. Three 

lletins, 32, 13 and 4 pages. Applica 

ns and advantages of seamless tubing 

discussed. One bulletin contains 

ight tables for tubing of any given wail 
kness and outside diameter. 


'LECTRIC TACHOMETERS ~— Gen- 
Electric Co., Schenectady 5, N. Y. 
lNetin GEA-4324, 12 pages. Specifica 
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tions and advantages of this company’s 
tachometer equipment are given.  In- 
cluded are generators and instruments. 


POWDERED METAL PARTS—Mo- 
raine Products Div., General Motors 
Corp., Dayton 1, Ohio. Manual, 56 
pages. Design of powdered metal parts 
is covered on the basis of practical useful- 
ness to design engineers. General powder 
metallurgy methods are discussed. En- 
gineering characteristics and physical 
properties of Durex bearings are given in 
detail. 


SAPPHIRE PRODUCTS—Aurele M. 
Gatti, Inc., 1909 Liberty St., Trenton 9, 
N. J. Bulletin No. 3, 4 pages. Describes 
and illustrates various types of sapphire 
bearings and guides. 


GEAR REDUCER-Philadelphia Gear 
Works, Philadelphia 34, Pa. Bulletin 
MR-45, 52 pages. Dimensions of all 
models of Motoreducers are tabulated. 
Wiring diagrams and operating instruc- 
tions for many practical applications of 
this product are given. 


LOW-ALLOY STEELS—American Roll- 
ing Mill Co., Middletown, Ohio. Appli- 
cations and propertics of two Armco 
stecls with minimum vield strengths of 
50,000 and 55,000 Ib. per sq. in. are de 
scribed. Sections on fabrication and de 
sign factors are included. 


PNEUMATIC DISK BRAKE~—James I 
Entwistle Co., 43 Church St., Pawtucket, 
R. I. Circular, 4 pages. Illustrates and 
lists technical data on the brake and ac 


CCSSOTICS. 


FLEXIBLE COUPLINGS—Automatic 
Machine and ‘lool Co., Auburndale 66 
Mass. Circular, 4 pages. Specifications and 
and dimensions of these shock-absorbing 
couplings are tabulated 


PROJECTION WELDING—Ohio Nut 
& Bolt Co., Berea, Ohio. Booklet, 12 
pages. This method of resistance welding, 
in which an embossment on one or both 
of the pieces of work is used, is described 
and illustrated. Accessories, such as bolts, 
pins and brackets, are listed 


RESEARCH—Sam Tour & Co., 44 ‘Trin 
itv Pl., New York 6, N. Y. Circular, 4 
pages. Research, testing and develop 
ment facilities of this company are illus 
trated 


ELECTRIC CONTROLS—Barber-Col 
man Co., Rockford, Ill. Bulletin, 4 pages. 
Controls for heating and _ air-conditioning 
are illustrated. 


BEARINGS—New Departure Div., Gen 
cral Motors Corp., Bristol, Conn. Book 
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lct BA, 24 pages 
of bearing mountings in detail. 


Describes applications 
Many 
explain preloading methods, 
housing fits, press fits and bearing creep 


drawings 


RELAYS—Guardian Electric Mfg. Co., 
1400 W. Washington Blvd., Chicago 7 
Ill. Catalog No. 10, 56 pages. Contact 
switch parts and relays are listed and 
illustrated. 


BLIND RIVETS—Huck Mfg. Co., 2480 
Bellevue Ave., Detroit 7, Mich. Booklet. 
16 pages. Explains operation, advantages, 
installation and inspection of this com 
pany’s product. 


EXPLOSION-PROOF MOTORS— Gen 
eral Electric Co., Schenectady, N. ¥. Bul 
Ietin GEA-4131, 26 pages. Discussion of 
motors and controls to be placed in haz 
ardous locations. Explosion-proof equip 
ment is illustrated. 


ACTUATORS-—Lear, Inc., Piqua, Ohio 
Booklet, 22 pages. Description of this 
company’s line of linear and rotary actu 
ators, power-units, motors, clutches, flex 
ible shafting, screw jacks, remote controls 
and gears 


OPEN END V-BELTING-B. F. Good 
tich Co., Akron, Ohio. Catalog Section 
2186, 2 pages. Advantages and recom 
mended applications are given. Also listed 
are fasteners for A, B, C and D sections 


FLEXIBLE SHAFTING-—Lear, _ Inc., 
Piqua, Ohio. Bulletin, 8 pages. Advan 
tages and design of this company’s flex 
ible power shafting and fittings are ex 
plained 


HYDRAULIC PACKING—W catherhead 
Co.. 300 EF. 131st St., Cleveland 8, Ohio 
I-ring packing, available in_ piston and 
rod assemblies, is described. Design and 
operating features are illustrated 


HIGH-STRENGTH  STEELS—Repub 
lic Steel Corp., 3100 F. 45th St., Cleve 
land 4, Ohio. Circular 434, 4. pages 
Properties and uses of three low-alloy 
steels are listed 


VIBRATION TESTING—All American 
lool & Mfg. Co., Chicago 14, Ill. Bulle 
tin 425, 4 pages. Two models of vibra 
tion fatigue testing machines are illus 
trated, and characteristics given 


FOREST PRODUCTS—Timber Engi 
necring Co., 1319 Eighteenth St., N. W., 
Washington 6, D. C. Booklet, 32 pages 
\pplications of various wood products, 


including plastic materials, are explained 


INSULATION 'TESTER—James G. Bid 
dle Co., 1211 Arch St., Philadelphia 
Pa. Bulletin 1785, 8 pages. Specifications 
of this small insulation tester and ohm 
meter are given. Uses are illustrated. 


FORGING-—Kiopp Forge Co., 5301 W. 
Roosevelt Road, Chicago 50, Ill. Booklet, 
20 pages. ‘Terms used in forging practice 
are defined in this illustrated glossary. 
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INDEX OF ITEMS 





Product 
Adhesive, Synthetic 
Air Gage 
Controller, Potentiometer 
Cylinder Tester 
Gaskets, Chromate 
Hydraulic Transmission, Variable Speed 
Inverter, Splash-Proof 
Lamps, Black Light 
Lettering Guide 
Metal Assembly, Perforated 


Motor-Generator Set 


Pencils. Colored tndelible.............ccscscccsccces 


Protector Tubes, Pivot Pin 
Pump, High Pressure 

Pump, Rotary 

Rectifier, Selenium 

Rectifier Tube, Gas-Filled 
Recorders, Electronic 
Recording Gage, High Yacuum 
Relay, Winding-Temperature 
Remote Mechanical Control 
Stiffness Tester 

Switch, Small Snap 
Transformer Cases 
Transformers, Portable . 
Triode Tube, High Power 
Wheels, Rubber-Tired 


Manufacturer 


U. S. Plywood Corp 

The Sheffield Corp 

Bristol Co 

Narragansett Machine Co 
Sherwin-Williams Co 

Portman Machine Tool Co 
Electrical Engrg. & Mfg. Corp 
Vio-Ray Mfg. Co 

Dolgorukov Mfg. Co 


.. Lindsay & Lindsay 


Bogue Electric Co 
Reliance Pencil Corp 
Cutler-Hammer, Inc. 
Precision Scientific Co 
Blackmer Pump Co 
Selenium Corp. of America 


Chatham Electronics 


.. Brown Instrument Co 


F. J. Stokes Machine Co 


.General Electric Co 


Simonds Aerocessories, Inc 


Taber Instrument Corp 


.. Robert Hetherington & Son 


Olympic Tool & Mfg. Co 


..General Electric Co 


Taylor Tubes, Inc 
Rapid-Standards Co 


Page 
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Motor-Generator Set 


Bogue Electric Co., 40 Kentucky Ave., 
Paterson 3, N.] 


\ lightweight and space-saving, sealed 
type two bearing motor-generator sct can 
be used where many d.c. voltages are re 
quired. ‘The unit has no sub base. Of the 
drip-proof and shock-proof tvpe, it is semi 
enclosed and has five commutators and 
pair of slip rings. It is built for d.c. op 
cration but can be furnished with either 
d.c. or a.c. driving motors. The set gives 
1.c. voltages and several different specified 








d.c. voltages from 12 to 2000 volts 


fine voltage regulation 
ripple requirements. 


It has 


low 


terminal 


boards are contained in a shockproof hous 
ing mounted on top of the unit for easy 


shili 
iccessiD1lity 


Rotary Pump 


Blackmer Pump Co., 
Michigan 


Bearings are sealed 


Grand Rapids 9, 


his steam-jacketed rotary pumping unit 


was designed for handling 


other viscous liquids 


and 


It has a capacity of 


500 g.p.m. at 150 Ib. per sq. in. pressure 


and is powered by a 75 hp. gearhead mo 


tor with a speed of 155 r.p.m 
drive shaft The pump 
iron, bronze-fitted and the entire unit is 
mounted on a cast-iron base. 


jackets are suitable for 


on 


the 
construction 1s 


he steam 
up 


125 Ib. per sq. in. and are located on both 


to 
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heads. Units in capacities of 50, 90 and 
200 g.p.m., with gearhead motor or 1% 
duction gear drive are also available. 


Small Snap Switch 


Robert Hetherington & Son, In 
Sharon Hill, Pa. 


This switch is 9/16 in. diameter and 
31/32 in. long. It can be furnished with 
special over-travel adapters and special 
mounting sockets. A pressure of 4 pounds 
is required to operate it. The switch can 


























be furnished normally-open, normally 


closed, two-circuits or single-pole doubk 
throw. It is supplied with a nut and lock 
washer—the mounting thread is 4-32. The 
thread of the over-travel adapter is also 
4-32 although other threads can be sup 
plied where necessary. Load ratings a1 
based on the tungsten filament test. 


Stiffness Tester 


aber Instrument Corp., 111 Gound: 
St., N. Tonawanda, N. Y 


V-5 power-driven stiffness gauge deter 
mines standard measurements of the stiff 
ness and resilient qualities of flexible ma 
terials up to 4 in. in thickness, such a 
laminated plastic, cardboard, light metall: 
sheet and wire The instrument wil 


measure both initial and normal stiffnes 
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haractenistics, and elastic drift or “creep” 
f the specimen structure can be charted 
from the various readings. The weighing 
stem is of the pendulum type. A set 
t calibrated weights are furnished with the 
nstrument consisting of one each cal 
rated in 500, 1000, and 2000 stiffness 
nits. Weights of 3000 and 5000 stiff 
ss units are also available. For measur 
ig the flexual strength of thin and flexible 
\aterials below 10 units stiffness an at 

hment is provided. The instrument is 
ortable, weighing 15 Ib., and can_ be 
lugged into any 115 v., 60 cycle circuit. 


Portable Current 
Transformers 


General Electric Co., 
New York 
pes JP-2, -3, and -4 are highly accurate 
| may be obtained as multirange units. 
pe JP-2 is also available as a single 
ge unit. ‘The JP-2 and -3 units meet 
accuracy requirements of the ASA 0.3 
uracy class with burdens B-0.1, -0.2, 
d -0.5 at 60 cycles. Both units, of the 
rough-window-type construction, —_ are 


Schenectady 5, 
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suitable for laboratory-standard work or 
for testing work in the field. Both the 
JP-2 and -3 units are insulated for use on 
circuits not exceeding 2500 volts. The 
‘Type JP-4 transformer is designed for 
highest-grade application as a laboratory 
standard. It is of wound-primary construc 
tion with taps in the primary coil for the 
different ratios. 


Synthetic Adhesive 
U.S. Plywood Corp., 55 W. 
New York 18, N.Y. 
Pliobond, an all-purpose adhesive devel 
oped by Goodyear Tire & Rubber Com 
pany, is an entirely synthetic complex com 
pound with resin-like properties, but also 
with rubber-like characteristics. It stems 


44 St., 


from a family of elastomers, more com 
monly called synthetic rubbers, and has 
an affinity for a wide variety of natural and 
synthetic materials. This adhesive has 
been employed for bonding a variety of 
materials including metals, plastics, fab 





rics, ceramic ware, vulcanized rubber, pa 
per, leather, glass, plaster, wood and con 
crete. In many cases, it is claimed, the 
bond itself is stronger than the bonded 
materials. Advantages of being flexible, 
waterproof and resistant to the actions of 
chemicals, hydrocarbons and oils or greases, 
are also claimed. 


Variable Speed 
Hydraulic Transmission 


Portman Machine Tool Co., 70 Port 
man Road, New. Rochelle, N.Y. 


Model HT-1 is of the heavy duty type and 
is intended for use as a variable speed drive 
unit for all kinds of industrial applications 
calling for continuous duty performance 
under varying conditions of load and 
speed. Variable speeds are available from 
zero or full neutral position to maximum 
motor speeds both forward and _ reverse. 
Over-all dimensions are as follows: 84 in. 
wide, 16} in. high, 184 in. over-all hous 
ing length, diameter of shaft—1@ in., shaft 
extension length—34 in. and 44 in. Horse 
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powers available are 5, 74, 10, 15 and 20 
Maximum speed depends upon the speed 
of prime movers and such speeds are rated 
from 900 to 1700 r.p.m. with this unit, 


Transformer Cases 


Olympic Tool & Mfg. Co., 
bers St., New York 7, N. Y. 


Designed to meet all normal requirements 
where standard cases are used, they may be 
furnished with or without studs, pierced 
covers, brackets or channels. Construction 
is rigid, with rounded corners and tight 
fitting covers top and bottom. Sizes range 
from 1} in. times 1% in. times 2 3/16 in. 
to 5% in. times 43 in. times 6 19/32 inches 


39 Cham 


Electronic Recorders 
Brown Instrument Co., Philadelphia, Pa 


The standard speed electronic recorders, 
single or multiple point models, incorporate 
gear changes for speeds of 5, 10, 15 and 20 
in. an hr. Fast speed electronic models 
in.anhr. Fast speed electronic models will 
have internally mounted gears for speeds 
of 10, 20, 30 and 40 in. an hr. As shown 
in the accompanying illustration, the gears 
are changed by removing screw “C”’ from 
gears “A” and “B” and by lifting the gears 
from the assembly. ‘The new gears are 
then installed and screw “C“ 


IS TC plac ed 





High Power Triode Tube 


l'aylor Tubes, Inc., 2312 


Ave., Chicago, IIl. 


Designed for peak performance in all RI 
services up to frequencies of 30 me. the 
tube is usable in induction heating ap 
plications as well. ‘The 822-S, which 1s 


Wabansia 
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used in audio, telephone and telegraphy 
applications, has the following electrical 
characteristics: Filament—l0 volts at 4 
amp.; amplification factor—30; plate dissi 
pation—200 watts; maximum overall 
length—9 in.; plate d.c. volts—2500, plate 
d.c. current—300 ma.; grid d.c. current— 
51 ma.; plate dissipation—150_ watts, 
power output—OUU watts, driving powel 
-17 watts 


Potentiometer Controller 
Bristol Co., Waterbury 91, Conn 

Five basic electric-type units are available 
Three are electric contact types to be 
known as the Microact controllers and the 
other two are electric proportioning and 
current input types. The control units 
are mounted on the internal panel of the 
recorder and any type may be readily con 
verted to any other type by following 
wiring and mounting instructions. The 
three Microact units are provided with one, 
two, and three toggle switches respectively 
and six different terminal board connection 
arrangements to meet an assortment of 












o+4 


control circuit requirements. Proportion 
ing controllers may be used with any type 
of electric proportioning valve and may 
be had with resetting contacts if required. 
‘he proportional current input controller 
is primarily designed to provide close tem 
perature control of electric furnaces, ovens, 
and other heating units. 


Lettering Guide 


Dolgorukov Mfg. Co., 
Washington 4, D.C. 


Slot-Letter enables draftsmen to do rapid 
and uniform freehand pencil lettering on 
engineering drawings without any guide 
lines. With the guide, lettering is done 
directly through one of the slots, a num 
ber of which are provided in adjacent po 
sitions, enabling the draftsman to letter 
characters of various heights without mov 
ing the ‘T-square. Reference lines are 
engraved on the guide for even spacing 
of the note lines and neat margins. 


P.O. Box 103, 





Black Light Lamps 


Vio-Ray Mfg. Co., 5022 
Ave., Chicago 25, Ill. 


This line of lamps can give near ultra 
violet radiation in the region of 3650 
Angstrom units. ‘The light source is the 
Mazda fluorescent lamp to which is proc 
essed a special plastic filter that absorbs 
unwanted visible light. ‘The lamps oper 
ate with standard fluorescent equipment,. 
and are said to provide a source of radia 
tion for all applications requiring excitation 
of fluorescent pigments and materials. 


N. Kedzie 





Pivot Pin Protector Tubes 
315 N 


Cutler-Hammer, Inc., 


Milwaukee, Wis. 


l'o facilitate removal of the pivot pins in 
cases where magnetic brakes are given fre 
quent and heavy coats of protective paint 
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or where mill dirt, moisture and weathe: 
conditions tend to corrode equipment, th 
pins on type “M” shoe brakes are protected 
by enclosing tubes. ‘The length of the 
tube completely enclosing the exposed 
section of the pin is fastened directly to 
the bearing without touching the pin. This 
leaves the pin free for easy removal when 
it becomes necessary to renew the brake 
lining 


Colored Indelible Pencils 
Mt. 


Reliance Pencil Corp., Verno! 
New York. 

hese colored indelible pencils are wat 

soluble, but will not smear, run or fad 

except on the direct application of liquid 

They are available with an easel box, 

convenient method of keeping the pen 


cils within reach. 





High Vacuum Recording Gage 


F. J. Stokes Machine Co., Philadelphia, 
20, Pa. 


McLeod type recording gage produces a 
continuous, visible record of pressure con 
ditions within a vacuum system, betwee! 
the limits of one and 5 thousand microns 
absolute pressure. The unit consists 

a modified high vacuum gage, calibrated in 
microns, combined with a galvanomete! 
type recording unit. The height of th 
measuring capillary and hence the vacuum 


in the system is electrically determined, 


this reading being automatically transmit 
ted to the recorder. The “Vacorder” in 


co 
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. This 

when 

eshe ludes an indicating high vacuum gage at 
the sampling point and a recording unit 
it either the sampling point or any other 
desired location. 

Terno Cylinder Tester 

Narragansett Machine Co., Providence 

» watt Pe 82 & 

mr fad his machine will hydrostatically test cyl 

liquid nders up to five inches in diameter and 

box, 6 inches in length. Pressures up to 6000 

ie pen b. per sq. m. can be developed. It is 


laimed that 70 to 80 cylinders per hr. 
in be tested accurately by one man 
Water at city pressure is introduced to the 
vlinder under test, while two plates seal 


HYDRO-TESTER 
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both ends. An air cylinder piston extends 
up through the bottom platen into the 
water-filled cylinder, causing measured dis 
placement to the hydrostatic pressure de 
sired. 


Perforated Metal Assembly 


Lindsay & Lindsay, 222 W. Adams St., 
Chicago 6, IIl. 


This prefabricated method of light metal 
assembly, is available with, panel sheets in 
} in. or 3 in. expanded or perforated metal. 
All parts are accurately die-formed to in 
dividual requirements and can be quickly 
assembled. With this method of assem 
bly, a panel sheet with specially drawn 
flanged edges is fitted over the flanges of 
channel framing. Tensioner channels are 
then applied over the edges of the sheet 
and are pulled down into the flanged 
frame by means of socket lock screws. This 
automatically draws the sheet into uniform 
tension between framing members. The 


photograph shows a guard rail built of 
the expanded metal. 





Remote Mechanical Control 


Simonds Aerocessories, Inc., 30 Rocke 
feller Plaza, New York 20, N. Y. 


Push-pull control supplies remote mechan 
ical control on all types of engine installa 
tions. ‘The basic element is a_ sliding 
member, composed of steel beads, strung 
on cable. ‘The beads assume the push, or 
compression stroke; the cable, the pull, or 
tension. ‘I'his element is housed in either 
a rigid or flexible casing. A feature is the 
synthetic rubber fittings and_ protective 
covering which makes the unit waterproof 
his covering is resistant to water, 
gasoline and most acids. 


oil, 


High Pressure Pump 
Precision Scientific Co., 1754 N. Spring 
field Ave., Chicago 47, IIl. 
This pump is a continuous duty, high 
pressure, adjustable stroke pump for use 
in pilot plant operations and experimental 
pressure work. ‘lhe pump is of the duplex 
type, with individual cylinders permitting 
two different types of liquids to be pumped 
simultaneously, or where increased vol 
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ume is desired above the capacity of a 
single cylinder, both cylinders can be 
piped in parallel. Volumetric efficiency 
claimed throughout the full range is ove: 


90 percent. 


Splash-Proof Inverter 
Electrical Engineering & Mfg 
4606 W. Jefferson Blvd., Los Angeles 
16, Calif. 


\ custom-built, totally enclosed, splash 
proof inverter converts 32 volt direct cur 
rent into 110 volt 60 cycle alternating cur 
rent. This fan-cooled model is rated at 500 
volt amperes capacity, continuous duty; 
with 900 volt amperes peak capacity, in 
termittent duty. It adapted for 
use with a power supply source of 110 volt 
direct current. 


Corp ‘ 
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Gas-Filled Rectifier Tube 


Chatham Electronics, 475 Washington 
St., Newark 2, N_]. 
l'ype 3B23 is an imert gas-filled rectifies 
tube of construction designed to Operate 
wide ambient temper 


ove! variations of 
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ature without the use of temperature con 
trol Peak invers¢ 
voltage 10,000 volts, peak plate current 1.0 
impere, average plate current 
tube voltage drop 10 volts 

rent 


devices. Ratings are 
250 ampere, 
Filament cur 
At 500 
volt 1g¢ 
imperes peak 


is 5.0 amperes at 2.5 volts 


less, the pe ik 


rating is 6,500 volts at 


ycles OI INVETSC 
plate current, 0.5 
urrent. 

onet type 


impere average plat 


) 1 
Base Sa medium foul pm Day 


lop Ip, 


medium 


Selenium Rectifier 


Selenium Corp. of America, 1719 West 
Pico Blvd., Los ‘a] 


Angeles 15, Calif 


Type “K” selenium rectifier for applica 
ons on sea and at high humidity, fea 
uring a different coating technique, does 
not show any effect of salt spray after 
100 hr. of operation at 50 deg. C., a 
rding to the manufacturer he illus 


} 


} 


gasketing is dark 


ifter 100 hrs 
coating protects 


shows the rectifiers 
test I'he 
barrici 


tration 
ot salt 


the selenium 


pl 1\ 


laver from exterior 
by salt spray, 


ind other 


fungi, mercury vapor 


corrosive fumes. 


Winding-Temperature Relay 


General Electric Co., Schenectady 
New York 


\ winding-temperature relay permits util 
ization of the maximum emergency-over 
load capacity of power transformers under 


Siw eeecweee alae 


a40264e 


[his 
equipment operates from a combination of 
top oil temperature, ambient temperature, 
ind load current, and thus enables winding 
hot-spot temperatures to be limited to 
values recommended by industry standards 
Ihe relay has three separate 
which sequence 


ill ambient temperature conditions 


contacts, 
close in 
temperature increases. 
is mounted on the 


as the winding 

he relay, which 
outside of the trans 
former tank at a convenient working 
height, checked in the field 
vithout interrupting the load on the trans 
rorme! 


ae be easily 


Chromate Gaskets 


Sherwin-Williams Co., 
Ohi 


Ch V¢ land 


I'his gasket consists of a felt base, impreg 
a chromate pigmented com 
which renders the material fire 
mt and corrosion resistant. Originally 


1 substitute for low-pressure 


nated wit 
pound 
resist 
istended as 


rubber gaskets required in marine ven 


tilating chromate 


systems, gasketing has 
been used in other applications, in 
luding joint seals in water, fuel oil and 
ystems as well as gasketing for 


ind refrigerator doors 


SINCE 


liesel oil 


ur locks 


Chromate 
green in color and _ is 
thicknesses—4 and 


stance IS good 
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Rubber-Tired Wheels 


Phe Rapids-Standard Co., 
National Bank Bldg., 
Mich 


Made with demountable, cushion-type rol 
ler bearing rubber tires, this wheel ha 
been designed for use on materials-han 
dling equipment requiring greater capaciti 
than the ordinary type of wheel will pet 
mit. ‘The AGH! wheel is available in 
size 6 in. dia. by 2 


308 People 
Grand Rapids 2 


ixle sizes of 3, %, and 4 in. with a hul 
length of 2 3/16 in., it has a capacity of 
250 Ibs. per wheel. The wheel is held 
in place by two locking hub plates of 
magnesium 


[he Sheffield Corp., Dayton 1, 


\ high implification >-Tube Precisionai 
has been developed which is an exampl 
of the possibilities of air gaging. In th 


Ohi 


particular machine five tubes, each capab! 
f providing an amplification of 18,000 t 
20,000 to 1, were combined in one in 
strument to check ten points along th 
one-half inch diameter of part. The toler 
ince at each point was plus-or-minus five 
millionths of an inch. QOut-of-roundnes 
taper and undersize or oversize condition 
ire disclosed 
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2 in. face. Available in 
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, Areas and Centroids 
Of Filleted Corners 
LOUIS DODGE 
THE COMPUTATION of volumes and weights of calculated from fundamental relations as indicated below 
filleted corners of machine parts can be facilitated by the ‘or square corners which are filled with a triangular 
accompanying tabulated data concerning areas and cen strip and a fillet, the data given in Case I and Case II 
troids of fillets. The tables on the next page have been are combined to obtain the total effect of each element 
Vhic | - 
CASE I— Fillet Between Plane Surfaces That Intersect to Form a Corner or Groove 
naire 
mpl | 
1 th B : 
ipabl A = area of fillet, sq. in. \l —sind—(1 4 tan2b 
()\) t< } . - > bs és 
e in C = centroid of fillet area 
> th ] M/A 
Be a = included angle between intersect 
"2 ing surfaces, deg —— ne 
is five : tan-- 
dness | B = subtended angle of fillet, deg a 
lition } | 3 () 2 
M.. = static moment of the area of fillet 7 P 
about axis OO B 
| Z. r/COo i 
| r = radius of fillet, in 
| S = side of fillet, in X 7 on 
1 
2 T 2 r 
| A= 72 tien Re — B ) 8 
Z 360 Y tf cos ) 
: ‘ oa 
| CASE !Il—Triangular Packing Strip in Square Corner Under Fillet Having Equal Legs 
h = height of strip, in. B 
h =r tan— sin { 
w = width of strip, in - 
S = side of fillet, in - i: di B , 
oo Z 
: r radius of fillet, in 
' QR 
\ = area of strip, sq. in \ r2 sin 2B tan?- 1 
: Cc centroid of strip area 
: XY’ I B 2 
2% . f = subtended angle of fillet, deg 3 tan-}—cos f 
_ tie > = 
a ‘ B : 
aa | =e tan-, asin ¢ isc | y’ Om sin B 
be- w ot<-- peanee Go +no= ot ; 
194 | (Continued on next page) 
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CASE I—Fillet in Sharp Corner or Groove 





































adeg. A A S S* X X Y Y Z Z* | 
30). 2.423r2 2%? 3..732r) qr Ss i:.945r Ss? 0.52lr Wr 2.012r 2r 
| 40 1.526r2 W4%r2—2.747r —2%4r—..292r Mrs (0472r Mor s.375r° 1M 
$5 1.236r? 1\4r- 2.4l4r 9 247 1.0751 lr 0.4451 Misy 1.1641 L\r 
50 1.Olr- Ir 2.144r = 2441 0.899r %or 0.4191 cr 60.9921 Ir 
60 0.685r2 9 24re 1.732r 1341 0.6371 sr = .3 681 I. 0.7361 O41 
70 0.468r2 Wr? 1.428r l2sr 0.4541 Mr = 0.3181 1. 0.5541 Miny 
SO = =0.319r2 Mar? 1.192r MW4r = 0.322r Mar = .2701 Mr = 0.4201 Bey 
90 O.215r2 Yr? Ir li 0.224r 0.2241 Wr = =0.3161 Vis) 
100 0.141r2 Ver- 0.839r Ver 0.1514 Ar 0.1791 lier Q.235r Vy 
110 0.089r2 \4or- 0.700r TAor 0.098r Ver 0.1391 Iey 0.170r \i.7 
120 = 0.054r2,— Yor? 0.5774 SI 0.062r Yer 0.107r Yor 0.124r Ur 
130) 0.030r2 leor= ().466r Vor 0.036r Wer (0.0761 Vier ) OS4r Vor 
135. = 0.022r- 0.414r 0.0251 0.061r 0.066r 
140 0.015r2 0.364r 0.0181 0.0491 0.0521 
> 150 = =0.006r- 0.2681 0.0071 0.0241 0.025r 
\pproximately. 
44 
J” | 
8, | CASE !!—Triangular Packing Strip in Square Corner 
"| a 100 deg a 110d a 120 deg fe. 130 deg 
\ 0.0602r- 0.07881 ().0721r2 0.0535r2 
\’ 0.04851 Q.0798r 0.096?1 (1.0999; 
0.2754 0.2191 (). 16661 




























.0428r- 
() 09761 


0.09761 
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0.0446; 


0.119) 





PRODUCT ENGINEERING 


REFERENCE BOOK SHEET 


Propucrt ENGINEERING 





SEPTEMBER, 1°4 









< 

















ER, 1945 








Che Case of the Hidden Cost 


@ In 1935 there were no shortages. Competitive selling was the 
order of the day. At that time a machinery manufacturer found a way 
to save ten cents on each of four bearings for one of their products. 
Instead of the precision made Johnson Sleeve Bearings, they sub- 
stituted a rough-machine finished bearing, made from an oxidized 
alloy of uncertain analysis, cast in their own foundry. 


Yet the total cost of the machine went up four dollars! 


The reason was obvious. On the assembly line it required hours... 

;' é instead of minutes . . . to install the bearings. In some cases the 
ie. if bearings had to be hammered into place. Most of the bearings had 
= to be reamed after installation. A few required immediate replace- 
ment due to breakage from the stress of installation. This substitution 
caused considerable customer dissatisfaction through increased 
service costs... difficult and frequent replacement. 





Precision Pays... 


A few cents saved on machin- 
ing of the bearings usually 
results in expensive damage 
to the shaft. A little more 
emphasis on quality and pre- 
cision pays off with greater 
performance, lower cost oper- 
ation and longer bearing life. 


There are many and various ways of cutting costs in manufacturing 
. . . but no sensible method involves a compromise with quality. No 
part in any motive unit is more important than the bearings. Great 
care should be exercised in selecting the type for each application . . . 
in specifying the tolerances . . . the finish and the alloy. The easiest 
way to determine the correct answers to your bearing problems is to 
call in a Johnson Engineer. There is one located near you. 


JOHNSON BRONZE COMPANY 
508 S$. MILL STREET NEW CASTLE, PA. 


Ouer FO Years 
Exclusive Bearing Experience Dp paaeenee, I 


CENTERS 
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ype DP—a dependable unit for all- 
purpose applications; quality-checked by 
continuous production sampling from raw 
material to finished product. Facilities for 
producing these units in unlimited volume 
assure adequate supply at all times. 


Capacitances—1000 to 50000 mmfd.; work- 
ing voltages—120 to 800 d-c; sizes—CN20 
and CN35; shunt resistance—50000 megohms 
at 25°C; P.F. as low as 0.004 at 1000 cycles. 





FIELD OFFICES IN NEW YORK CITY - CHICAGO - DETROIT - CLENDALE, CALIFORNIA 
82 
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CREATIVE ELECTRICAL 
ENGINEERING... 








Motors, Generators, Motor Gen- 
erators and Voltage Regulators 


HE Le | an d ELECTRIG COMPANY 


DAYTON, OHIO «+ IN CANADA, LELAND ELECTRIC CANADA, LTD....GUELPH, ONTARIO 
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PLASTICS ... and... POWER 
for your coming rede Q 





























@ Wed like to reidentify ourselves as the 
producers of two products not ordinarily 


associated in manufacture, but often in use. 





We refer to our molded plastics . . . and our 
low-torque, Smooth Power motors and small 
electric assemblies. 

Our plastic molding ability is well known to 
many leading manufacturers. Their repeat 
purchases show their satisfaction at the alert- 
ness of our engineers, the ingenuity of our mold 
makers and the skill of our machine operators. 
You'll find Genera! Industries’ molded plastic 
parts in homes, offices and industry . . . on 
your transportation systems ... ves, they help 
make the clothes you wear and the foods you eat. 

Our Smooth Power electric drive mechanisms 
are built into many phonographs, recorders and 
combination record-changer-recorders which 
you play in your home or to whose music you 
listen on your radios, ‘Their smoothness, quiet- 
ness and dependability spring from long years 
of fine designing and accurate building, and fit 
them for domestic, commercial or industrial 
products where such characteristics are essential. 


(t present, our production is 100° military 





or priority. But, the time is not too far distant, \ 
we hope, when we can discuss peacetime 


business. When that day comes, we'd like to 


work with you on your needs for molded E N E R A L 


plastics . . . and unall motors. ND U 4 TR | t Sy 
THE GENERAL INDUSTRIES COMPANY : COMPANY 


ELYRIA ... OHIO 
MOTORS PLASTICS 
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The power that drives a Diesel Locomotive is 


Electricity! Electricity generated by huge Diesel OR dielectric properties and heat resistance that 
Driven Generators... generators that depend on , ; : : ; 
C-D MICABOND insulation to stand the high will provide the stamina needed to drive giant 
heat and vibration of continuous operation. The : . R : 

small armature illustrated separately is used in locomotives ... for accuracy in dimensions that expe- 
your automobile generator... it too must give . . . . : 
lean diheadidlile sovelee . ... Rerilgoaen i unant dite production on fast moving assembly lines . . . speci- 


also be economical to produce so it is built on a fy C-D MICABOND rings and segments. 


fast — assembly line. Accuracy in dimensions 


is essential in both these uses of C-D MICABOND C-D MICABOND is Mica in usable forms. MICA 
insulating rings and segments... first to insure — , 
unfailing service; secondly to facilitate fast splittings bonded together in sheets and tubes from 


economical assembly. 


which segments, rings and other 
KW-45 


shapes are readily and accurately fab- 


ycts ricated. Into every shipment of C-D 
c-D prod sonp—BuileUP BS MICABOND goes a half century of 
Mivectrical [nsulatio®- C-D “know-how” . . . your assurance 


; ms 
The Plastics sminssed Phenolic: standard and one that C-D MICABOND is engineered 


- lic. : ar % 5 —_ : 
piLecTO a olded ea c Availableinsaoe and Parts to do the job for which it is specified. 


ai— i 
cELORO e Res! z , of 
cTENE— ur 4 to u-H-F Rods a 4 Formed 
pILE ecially suite fabricate? cifications- 
*sP lation. .- Chemical EquiP- folded t© al DISTRICT OFFICES 
AveG— Piast’ ives and Fitting>: iptive Literature NEW YORK 17. + ~—s CLEVELAND 14. * ~— CHICAGO 
" ment, Pi va Descr! GF gives ets SPARTANBURG, S.C. © SALES OFFICES IN PRINCIPAL CITIES 
ics jetin nu © ° 
The NON-Metallics _ Bul! give Data on = Cata- WEST COAST REPRESENTATIVES 
np Vuleaniz® egnated = ts {[ndividua MARWOOD LTD., SAN FRANCISCO 3 
DIAMO Resio Impt ~ produc ° we Available- e 
VULCOND ed Fibre- logs are * IN CANADA: 


Vulcao DIAMOND STATE FIBRE CO. OF CANADA, LTD., TORONTO 8 





. eB . 
| csclénnlal | \ccooteancel FIBRE COM@ENM® 


Established 1895.. Manufacturers of Laminated Plastics since IPIImNEWAKH 40+ DELAWARE 
ALLA LL AAO NIA IGA LEE AEA LE DALE ALLE LEED DAIL LAG PEA te COAT LE LLL EO MCLE AD SAI EEE IAPR IOI A LED PABA REO i i 
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Callite silver contacts are important parts of 





this fuel-saving Sampsel stoker fire pilot control 


To insure comfort and efficiency, and to conserve coal in 
homes and industries, tireless Sampsel controls turn stokers 
on and off as needed. Contributing to the recognized depend- 
ability of the Sampsel Fire Pilot Controls are Callite Silver 
Contacts, on trolley arms and heavy duty relay. They insure 
proper contact without burning or corroding. 


Quality control in manufacture, backed by more than a 
quarter century of electrical contact research and develop- 
ment, makes Callite your logical source of supply. We pro- 
duce over 6,000 different types of contacts, many of them of 
special design. Our standard types number 2500. Consult our 
engineers for help on contact selection or application. Write 
Callite Tungsten Corporation, 551 Thirty-ninth St., Union 
City, New Jersey. Branch Offices: Chicago, Cleveland. 


Galle 
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Before You Buy Electric Motors 
Check These 5 Vital Values 


Because a motor is the vital link between product design and 
product performance, it is always wise to look for the extra values 
back of the motor itself.... Five important background values 
in Emerson-Electric Motors are high-lighted in the chart above. 
It will pay you well to investigate them carefully—because, no 
matter how good your product may be, it is finally no better 
than the motor that drives it. 


ENGINEERING SERVICE — Design — Development. ... For years 
past Emerson-Electric has been closely associated with many 
manufacturers in the practical development of new motor-driven 
products. This service is of even greater value today, because it 
embraces a vastly expanded experience. 


INVESTIGATE the extra values back of Emerson-Electric Motors; 
Give your products this extra sales value. 


THE EMERSON ELECTRIC MANUFACTURING CO. « ST. LOUIS 3, MO. 


Branches: New York * Chicago * Detroit « Los Angeles * Davenport 


e 
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Electric motors for Aircraft and power- 
operated gun turrets are being made by 
Emerson-Electric for service on all the 
battle fronts. 

<> 





Airplane Gun Turret for Army Bomber— 
one of six types manufactured by Emerson- 
Electric. 


L ; 
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APPLIANCES 
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WiLkLco DEVELOPMENT 


Wilco 
R-Metals 


(THERMOSTATIC BIMETALS) 











They make possible a single circuit breaker design 
for various current capacities. 


PROPERTIES AND CHARACTERISTICS—WILCO R-Thermo- 
metals—graduated in electrical resistivity from R-24, 24 
ohms, to R-530, 530 ohms (sq. mil-ft.), are extensively used 
as automatic trip elements in circuit breakers of motors, 
generators, transformers and many other industrial devices. 
Whether on overload the Thermometal is heated directly by 
the current flowing through it, indirectly by a resistor wound 
around it, or in response to ambient temperature, the result 
is prompt, safe automatic action in tripping the latch, break- 
ing the circuit, and giving the current limitation desired. 


CONSULT OUR ENGINEERING DEPARTMENT— Write our 
Engineering Department for help in developing the proper 
application of WILCO materials to your products. 


SEND FOR WILCO BLUE BOOK—The Blue Book contains 
charts, formulae, and full descriptions of all WILCO 
R-Metals and other-WILCO products. Send for FREI 
copy today. 


WILCO PRODUCTS INCLUDE: 




















CONTACTS— 

Silver 

Platinum 

Tungsten 

Alloys 

Sintered Powder Metal 


THERMOSTATIC BIMETAL— 
High and Low Temperature 
with new high temperature 
deflection rates. 


































THE H. A. 


wil 
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PRECIOUS METAL COLLECTOR 
RINGS— 
For rotating controls 


SILVER CLAD STEEL 
JACKETED WIRE— 

Silver on Steel, Copper, 
Invar or other combinations 
requested. 

ROLLED GOLD PLATE 


SPECIAL MATERIALS 


WILSON COMPANY 


105 Chestnut Street, Newark 5, N. J. 


Branch Offices: Chicago + Detroit « Los Angeles 





SPECIALISTS FOR 30 YEARS IN THE MANUFACTURE OF THERMOMETALS 
* ELECTRICAL CONTACTS + PRECIOUS METAL BIMETALLIC PRODUCTS 
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Air Conditioning 
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Literally thousands of situations in industry, ated by a change of temperature, pressure 

transportation and manufacturing demand or position. 

precise control at a distance. A rudder must 
be turned — a machine tool moved — a valve 
adjusted just so much and not a bit more. 


In the days ahead, there will be more applica- 
tions for Lear Controls than anyone has yet 
thought of. You may have one in mind now. 

If so, please write and let us know. While 


Lear Remote Controls are ready for just such . E , 
; ; our engineers are still busy applying these 
jobs — the more exacting, the better. They 

late motion to precisely what is ordered controls to war needs, they will be glad to 
Reeth help with your problem. 


— accurate to within % of 1%. Where it is 


desired, the control can be automatic, actu- LEAR, Incorporated, Piqua, Ohio 
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... available with or without governor. 


Tue test of an electric motor is not so much 
how well it performs under normal operat- 
ing conditions but how well it will stand up 
when the going gets tough... when the par- 
ticular application calls for sustained and 
unvform performance. 

Delco Appliance motors meet this crucial 
test with power to spare. In gruelling labor- 


atory check-ups they are made to “take the 


moto DELCO A 


DELCO APPLIANCE SERIES MOTOR 


...when duties demand it! 


hurdles;’ to prove their stamina under extra- 
ordinary conditions. In this factory proving 
ground, perfection in design is achieved by 
patient and costly trial and error methods. 

If your design calls for fractional horse- 
power, specify Delco Appliance motors and 
be sure of performance plus. DELco APpPLI- 
ANCE Division, General Motors Corpora- 
tion, Rochester, N. Y. 


FRACTIONAL. 
, HORSEPOWER 
MOTORS 
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S1¢0 ke THE 


ACCURACY OF YOUR 


OPERATING EQUIPMENT 
| with 


yiheor Voltage STabiizers 


LINE VOLTAGE may vary between 95 and 130 
volts. If not stabilized at the input side of your 
equipment, this variation can cause highly in- 
accurate performance. 

Get a close-up of the kind of performance leash output voltage to within 
your equipment can deliver when teamed with - eisiilinaaiiees iinet aia 
a magnetic-type Raytheon Voltage Stabilizer. capacities from 95-130 V. 
Inquire now. * Quick response. Stabilizes varying in- 

Raytheon Voltage Stabilizers are at work in pet veringe win 1/29 enennd. 


such varied fields as: 





* Entirely automatic. No moving parts. 
No maintenance. No adjustments. 


RADIO © TELEVISION © COMMUNICATIONS ® RADAR @ * Won't overheat. Temperature rise is 
- MOTION PICTURES © SOUND RECORDING © ELECTRONIC wenn SP". 
DEVICES © CONSTANT SPEED MOTORS © PRODUCTION 
MACHINERY e SIGNAL SYSTEMS e X-RAY EQUIPMENT 
TESTING AND LABORATORY EQUIPMENT 











MANUFACTURING COMPANY 
WALTHAM 54, MASS. 


Write today for Stabilizer Bulletin DL48-537. 
Get the story complete. 
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ons\..Special Instructions - 


TRANSFAX, sets it all on the metal 


New reproduction process speeds 
today’s output of templates 
and components 


You have a job to do... a quantity of components 
metal plates which must be cut, welded, 

punched, and drilled to close tolerances—yet must 
fit others, ‘‘on the nose,” at final assembly. 

Details must be explained and re-explained, 
checked and rechecked, all down the line—con- 
suming time, increasing cost ... and, suddenly, 
the entire operation is simplified! 

How so? The new Kodak Transfax Process! 

With Transfax, complete working drawings and 
full instructions are duplicated directly on the 
part itself. It’s done right from the original draw- 
ings in a matter of minutes! 

Tough, Transfax stands up under even the most 
severe shop handling—and, because all instruc- 


tions are on the material, work in process moves 





from operation to operation without delay. Work. 

men just “follow the lines, dimensions, and in- 

structions” assuring accuracy and speeding pro: 
duction. 

Difficult to handle or expensive? Hardly, for 
Transfax requires only a spray gun and a watering 
hose as equipment. Three swift steps and you'r 
in production! 

1. Spray with quick-drying Transfax Spray, for: 
light-sensitive surface that reproduces drav: 
ings... 

Place original drawing in contact with sens! 

tized material ... expose briefly to arc or mer 

cury vapor light... 

. Rinse with weak ammonia solution, then wil! 
water ... your drawing is on the plate... 
For full information on: the Transfax 

Process and how it can save you mon- 

ey, write today to: 

EASTMAN KODAK COMPANY, 

ROCHESTER 4, N. Y. 


KODAK TRANSFAX PROCESS 


Saves Time ... Ends Errors... Speeds Production 
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5 VOLT 
DIRECT CURRENT 


range of sizes and 


DC need from any AC source.. a : . 


@ PUBLIC UTILITIES—for station DC bus — 


service, floating storage batteries anc 
operating controls. “a 


CHEMICAL AND METALLURGICAL—DC 


power for refining, electroplating, 
electro-cleaning and laboratory analysis. 


METALWORK ING—for operating mag- 
netic equipment such as grinders, 


chucks, lifts and vibrating hammers. 
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—for magnetic separa- 
g packaging equipment 
upply for processing. 


RIAL PLANTS—for DC motor 
ation, electric brakes, general test- 


gand generator field excitation. 


* 


Federal’s exclusive CENTER 
CONTACT Selenium Recti- 
fier discs provide new pro- 
tection against corrosive 
atmosphere,are now in Federal Power Supply 
equipment. FIRST IN THE FIELD....STANDARD 
FOR INDUSTRY. Write for Bulletins. 





tion available 
with contact rat- 
ings up to 10 
amp., DC. Either 
quick or time de- 


(For AC opera- 
tion.) Quick ac- 
tion available 
with contact rat- 
ings up to 50 
lay action, nor- amp., A.C. Either 
mally open or quick or time de- 
closed. lay action, nor- 
mally open or 
closed. 


\ pot oa \ A 
2 s a ad 
A Model 1200. » \ 
(For DC opera- 4 
tion.) Quick ac- . Model 1040. 








HOW THEY WORK 


READY, PROMPT TO PERFORM 


ENERGIZED— 


Under the most exacting conditions .. . heat or cold, dirt, 
dust or moisture... Adlake Plunger-type Relays are ready 
on the job. Their mechanism, encased in armored glass or 
metal cylinders and then hermetically sealed, is impervi- 
ous to the elements and oxidation. 

Adlakes are prompt to give instant contacts, clean 
break-offs, because they use fast-moving, liquid metal 
mercury ... positive in operation; silent and chatterless; 
will not burn, pit or stick. Yes, Adlake Relays have snap 
action that stays snappy .. . absolutely no tendency to- 
ward lazy, snail-pace motion. 

No other relays are as simple, rugged, dependable. For 
timing, load or control circuits, you can design them into 
every kind of equipment and be assured of continuous, 
trouble-free service. 

There’s an Adlake Relay for all needs. May we suggest 
the type best suited for yours? Write for free bulletin. 


TRADE MARK 


ENERGIZED— 


Mercury now fills thimble 
T,is completely leveled off 
and mercury-to-mercury 
contact established be- 
tweenelectrodes E and EE. 
Degree of porosity of ce- 
ramic plug CP determines 
length of time delay. 


Coil C has pulled plunger 
P down into mercury. 
Mercury thus displaced 
enters thimble T through 
orifice O. Inert gas in 
thimble gradually escapes 
through ceramic plug CP 
—thus produc ing time 
delay. 


THe Apams & Westuake Company 


ESTABLISHED IN 1857 ELKHART, INDIANA 








NEW YORK - CHICAGO 


MANUFACTURERS OF ADLAKE HERMETICALLY SEALED MERCURY RELAYS FOR TIMING, LOAD AND CONTROL CIRCUITS 
94 
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Delco motors, designed and built to 
meet the particular requirements of 
machine tool applications, have met 
the demands of high-speed production 
and precision machining... have won 
the confidence and respect of plant 
engineers and managers. 


Dynamically balanced for quiet oper- 
ation, carefully wound and insulated 
for economical service, and _ scien- 
tifically built for exceptionally long 


life, Delco motors are a worthy choice 
for your industrial uses. 


Delco motors embody many improve- 
ments and refinements made possible 
by the extensive research facilities of 
Delco Products. Let the motor that is 
right for the job help you meet the 
exacting demands of today’s produc- 
tion schedules. When you specify Delco 
motors you will reduce maintenance 
. increase production. 


KEEP BUYING WAR BONDS 


pj ahee 


DIVISION OF GENERAL 
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1-RPH MOTOR 


for 
slow-speed 
timing 

and 

control 











COMPANION MODEL 


Another new slow-speed Telechron 
motor. Eccentric terminal shaft at 
the 12 o'clock position in respect 
to the outer case. Can be furnished 
at speeds of from 3 rph to 6 rph. 








m 

Mos TIMERS .. thermostats ... oil burner and coal stoker con- 
trols . . . and other apparatus in which minimum space and slow 
speeds are necessary . . . here’s a new, smooth-running, accurate 
Telechron motor with a shaft speed of 1 REVOLUTION PER HOUR. 


Designed to answer the demands of control manufacturers, this 
new Telechron motor with TOTALLY ENCLOSED gear train, has a 
special life-extending oil gland built into the terminal shaft bearing. 
With an input rating of 2 watts, and with terminal shaft concentric 
with the outer case of the motor, it is precision-built to bring you 
Telechron accuracy, dependability, and long service under industrial 
and domestic operating conditions. Can also be furnished in other 
speeds up to and including 6 revolutions per hour. 


Production samples of the 1-rph motor (and its companion 
model at left) will be available soon. For full details on how you 
can use these slow-speed motors in your timers or controls .. . of 
for facts on our many other synchronous self-starting motors for 


instrumentation ... write to Motor Advisory Service, Dept. D. Our 
25 years’ experience is at your service. 


Telecho 


REG U. S. PAT. OFF 


WARREN TELECHRON COMPANY, ASHLAND, MASSACHUSETTS 
MAKERS OF TELECHRON ELECTRIC CLOCKS AND SYNCHRONOUS ELECTRIC MOTORS 
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Rating: 50 hp, 220 v; 100 
hp, 440-550-600 v. Arc 
hood cut away to show 
double break contacts. 





It is a fundamental fact 
that when you eliminate 
“parts you eliminate “trou- 
ble”. .. when you do away 
with pivots, pins, bearings, 
flexible jumpers, and other 
gadgets in starters you do 
away with trouble-breeders. 

Since the A-B solenoid 
starter has only ONE mov- 
ing part... the one-piece 
solenoid plunger .. . it is the 
simplest starter on the mar- 
ket and therefore the most 
trouble-free. 

Furthermore, the double 
break, silver alloy contacts 





















































SIMPLICITY —The 


ap) ALLE 


SOLENOI 


ONLY ONE MOVING PART 
in ALL Allen-Bradley Solenoid Starters 


Rating: 15 hp, 220 v; 25 
hp, 440-550-600 v. Cut 
away to show moving con- 
tacts on plunger. 





Allen-Bradley solenoid across-the-line starters 
are available in five sizes and seven types of en- 
closures to meet all service requirements. White 
cabinet interiors make wiring easy in dark corners. 








SSwau— 





























Rating: 5 hp, 220 v; 7% 
hp, 440-550-600 v. Arc 
hood lifted to show silver 
alloy contacts, 


Keynote to Trouble-free Design 


never need filing, cleaning, 
or dressing. You can install 
an Allen-Bradley solenoid 
starter... and forget it. 

Is it any wonder that A-B 
solenoid starters have set 
the standard for starter de- 
sign and performance? Ask 
the machine tool manufac- 
turers...more and more ma- 
chine tools are A-B equipped. 
If you want trouble-free op- 
eration... just specify A-B. 


Allen-Bradley Company 
1316 South Second Street 
Milwaukee 4, Wisconsin 
































ELECTRONIC POWER GENERATOR 
that dries Penicillin 48 times faster 


OHMITE MANUFACTURING COMPANY 











a = Flournoy St., Chicago 44 


Pre 

































USED IN 


@ A new RCA electronic system, using 
high frequency current for the bulk re- 
duction of purified Penicillin, accom- 
plishes in 30 minutes what formerly 
took 24 hours. 

In the RCA Electronic Power Gener- 
ator are six Ohmite resistors and two 
Ohmite rheostats. Circled in the photo 
above are a 200 watt regulator plate 
resistor, two 200 watt cathode bias 
resistors for the two power tubes, and 
a 50 watt rheostat used as a cathode 
balancer. Not visible in the photo are 
two 10 watt Brown Devil resistors used 
for voltage dropping in the pilot light 
Circuits, one 10 watt Brown Devilina 
time delay relay circuit, and a 50 watt 
rheostat used as the output power control. 

The use of Ohmite products in such 
vital electronic equipment is further 
proof of their complete reliability. 


4819 FLOURNOY STREET, CHICAGO 44, U.S.A. 


Write on company let- 
terhead for Industrial 
Catalog and Engineering. 
Manual No. 40. Address 
Ohmite Mfg. Co., 4819 
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TTT RESISTORS TAP SWITCHES 








GET THIS VALUABLE BOOK 
On Temperature Control 


MAILED TO YOU 
WITHOUT OBLIGATION 
IMMEDIATELY 


Before deciding on temperature regulating 
devices for your products, be sure to investigate 
Fenwal Thermoswitches. They operate on an un- 
usual principle, and offer many advantages not 
found in other types of switches. The Fenwal 
Engineering Data Book contains detailed draw 
ings of construction of various models and typical 
installations. 


@ Compact construction permits installation in tight 
places. 

e@ Make and break unaffected by external vibration 

Readily adjustable for wide range of temperature 
control. 

Minutely accurate. 

Adaptable for all types of media. 

Inexpensive. 


A 44-page treatise on Thermal Control including in- 


100 


Fe 


iy New Product 
Development Engr- 


meers 


stallation drawings, photographs, blueprints and descriptive 


ciples in 
Just write 


suggestions for future planning with basic prin 
volved in temperature regulation and control 
for your free 


copy on your business letterhead 


“IF IT’S A FENWAL — IT’S THE BEST OF ALL”’ 





) THERMOSWITCHES 





FOR COMPLETE TEMPERATURE 





15 Pleasant Street, Ashland, Massachusetts 
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THE NATIONAL ACME CO 
HON SHOUT BELAY -)- BSI 
Cl RvB AR QO 
n * 


Typical application of Solenoid to one 
of many types of hydraulic valves. 


Special five-pole motor starter switch 
with Solenoid “kick out’ controlled by 


Special high shock relay designed 
to meet government specifications. 








overload and underload protection. 


These electric hands and fingers that 
make your machines automatic, will 
serve you better if they are the combined 
work of your engineers and ours. 

Then such important things as methods 
of application, space saving, adequate 
power, linkage and type of mounting will 
be engineered for the job. There will be 
no question about performance. 
devices like 


Solenoids and_ related 


those above withstand a 2000-lb. shock 


test, and are used on practically every 
antiaircraft gun made. 
Namco “Stellite’’-Welded 


have earned a reputation for rugged con- 


Solenoids 


struction, reliable performance and un- 
usually long life. 

Feel free to call upon our broad en- 
sineering experience with Solenoids, in 
both ordnance and general industry uses, 

A helpful and informative new book on 


Solenoids is ready——-send for your copy. 


Acme - Gr 
Chuck; ridley 4. 


and Contro| Stati 


6 and 8 5 
ng A , 
The NATIONAL ACME CO. Bebaiinteite 
‘ . pS - The Chro olog Limit More 
witches 


170 EAST 131st STREET 






Py 
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CLEVELAND 8, OHIO 


entrifuges Ss 














Size “0” 


A. C. Horsepower Ratings 





Volts: 110 








Single phase: l 
Polyphase: 13 








D. C. Horsepower Ratings 





Volts: 115 





Single Pole: 3 


2 


Double Pole: 1 








* 28 different ratings of 
interchangeable heaters. 


“LOAD LIMIT” 


Across-the-line type 


START HERE for dependable operation of your machines and 
trustworthy protection of motors! This compact design packs 
all the safeguards that hard-driven power units need now. 
Thermal overload protection for polyphase motors up to 2 H. P., 
440 V., A.C., or 1%H. P., 230 V., D.C. For single phase to 
1% H. P., same voltages. Interchangeable heaters from 0.24 
Amps. to 12.5 Amps. provide 28 different ratings without spe- 
cial fusing. . . Silver-plated switch contacts with knife action. 
Full floating, self-aligning movable contacts, spring - reinforced. 
Thermal protection by bi- metallic action. Trip-free mechanism; 
smooth, positive action; Bakelite base. Ask for Catalog 9-M, 
with engineering recommendations for your special contro! 
problems. 


INDUSTRIAL CONTROL DIVISION 
ARROW-HART & HEGEMAN ELECTRIC CO., HARTFORD, CONN. 
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TRAPPED/ 
























The Grey Wolf weighs 
60 to 70 Ibs.; is one of 
the most ferocious and 
difficult animals to trap. 
Experienced trappers of- 
ten dip the trap in blood 






to disguise the metallic 
. ee =” : scent, burying it in earth 


near fresh meat baif. 


“‘TRAPPED/ 


Dangerous, abrasive metal which forms in lubricants due to 
wear. This metal is now TRAPPED and REMOVED by Lisle 
Magnetic Plugs, before it can do damage. 













Onxr reason why bearings, gears, moving parts wear out 
before their time is the sharp, abrasive metal which forms 
- in oil and grease. These minute, razor-sharp particles 

accumulate all the time, through normal wear. They cut, 
gouge, and grind away, shortening bearing life. 

















p € Now, you can TRAP this harmful metal as fast as it forms, 
by using Lisle MAGNETIC Plugs instead of ordinary 
s and drain or fill plugs. A powerful magnet in the Lisle Plug 
packs actually PULLS the metal from the lubricant—holds these 
1 now. particles as shown in drawing at the right. Result — 
.H.P., increased life for your products. 
jase 60 Lisle Magnetic Plugs cost litthe more than ordinary plugs, 
n 0.24 retain their magnetic power 10 years or more. Investigate. 
it Spe- Write for illustrated bulletin today. 
action. ENGINEERS, DESIGNERS — Send for FREE Lisle Magnetic Plug to test in your products. No obligation, 
forced. 
anism; LISLE CORPORATION Box 1002 Clarinda, lowa 
g 9-M, 
ontrol 
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Fit right into your post-war plans f 
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PERFORMANCE WITH #3 L-R TURBO TYPE 
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10-32 TAP 
4 HOLES 


BLOWER 

Type F-9A-3 F-9-4S 
Voltage 115 A.C. 60 CYC. 27 D.C. 
Amps. Input ae 7 
R.P.M, 6000 6000 
Rotation Clockwise Drive End | Clockwise Drive End 
Te ha —. 

rycen ON we 

2.250" B. C. FOR anne FAN be1%' ol | 














You can rely on this 





Blower Motor 


to operate dependably in 
marine, aircraft, electronic, 






N 





—— 
You can recom- 
mend Oster Mo- 
tors with full 
assurance that 
they will live u 

to the world- 
wide reputation 
of pre-war Oster 
appliances, 
Oster-powered. 


and similar applications... 


' 
Ny 
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; 
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In planning your post-war product, it is well to 
remember the design and operating advantages 
of this Oster blower motor. Although it has been 
especially designed for use in the marine, aircrafet, 
and electronic fields, it may have qualities that fit 
your particular product. Check these features: 


Housing: Die cast, zinc field housing and alu- 
minum end brackets. Totally enclosed. 


Finish: Black baked enamel. 
Weight: 5 lbs. 


Bearings: Single shielded ball bearings lubri- 
cated with a grease suitable for any specific 
application. Bearing housings fitted with steel 
inserts. 


Windings and Insulation: Field coils and arma- 
ture wound with a select grade of insulated cop- 
wire and impregnated with a high quality 

eat and moisture resisting insulating varnish. 


Mounting: Available with either base mounting 
or machined pads. 


Brushes: Metal graphite or electro. graphite 
brushes of ample size to assure unusually long 
brush life. Phosphor bronze or beryllium cop- 
per brush springs. 


Temperature Rise: 55°C. maximum frame tem- 
perature rise at rated output. 


Modification: Motors can be furnished with 
special shaft extensions, mounting arrange- 
ments, finishes, leads, etc. 



















Let us help you fit this and 
other Oster Motors to your re- 
quirements, 


Sug WAR BONDS 


John Oster Manufacturing Co. 


DEPARTMENT P-24 ° 


RACINE, WISCONSIN 





1945 
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TUNING DEVICES THAT MEET 
YOUR sPECIFICATIONS 


Wuerner the set you intend manufacturing uses a manually 
operated variable capacitor, a mechanically operated push 
button type capacitor or an iron core tuning device, R/C 
can help you. 


A wide knowledge and long association in this field gives 
the Radio Condenser Company the necessary ‘‘know-how’’ 
for utmost service in this highly specialized field. Engineers 
who have concentrated long years on the development of 
tufing devices ONLY, welcome the opportunity to bring 
their broad background of knowledge to bear in the design 
and production of this essential phase of your war radio line. 


RADIO CONDENSER CoO. 


CAMDEN, N. J. 
RADIO CONDENSER COMPANY, LTD., TORONTO, CANADA 





(Suppliers to Set Manufacturers) 
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SNAP-ACTION 
As Inching Switch on 


How Kearney & Trecker 


MICRO SWITC 


% 






Milwaukee Milling Machina 


HEN Kearney & Trecker designed this big new 

50 HP. C.S.M. Milwaukee Milling Machine, 
especially for negative angle milling, it was important 
that the inching switch, used for synchronizing gears, 
be rugged and dependable. A Micro Switch sealed 
plunger switch with a die cast housing was installed 
so that it is operated by an actuator head controlled 


by the inching button. 


This switch was selected because it combined the 
precision, capacity, and durability required by the 
milling machine manufacturer. Micro Switch snap- 
action can be counted on for millions of operations, 
all equally accurate. There are over 2700 different 
combinations of switches, contacts, actuators, and 


enclosures. 


Send for the Handbook-Catalog No. 
60 shown at right—it gives specific, 


helpful information on Micro Switch 





products 
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MICRQas 


TRADE 





[or 


MARK 


WITCH 


A DIVISION OF FIRST INDUSTRIAL CORPORATION 








Freeport, Illinois, U.S. A. Sales Offices in Principal Cities 





gle Milling 








How Inching Lever Works 


The Micro Switch provides a 
convenient means for inch 


ing’’ the spindle head to 


facilitate speed changes 
Operation of button ‘A 
rotates the actuator head "'B 


through gear “‘C”’ causing it 
to wipe over plunger “D, 
thus momentarily operating 
the switch to “‘inch’’ the 


spindle motor 
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Send for this free Handbook-Catalog 


Gives complete details as to electrical characteristics, construc- 
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— To 
Buy ‘a X Finish 
More \- S the 
War Bonds Job! 
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tion, dimensions, operations, and applications. If you are specializ- 
ing in aircraft equipment, ask for Handbook-Catalog No. 71, also. 


The basic switch is a thumb-size, 
feather-light, plastic enclosed, pre- 
cision, snap-action switch, Under 
writers’ listed and rated at 1200 
V.A., at 125 to 460 volts a.c. Ca- 
pacity on d.c. depends on load char- 
acteristics. Accurate reproducibility 
of performance is maintained over 
millions of operations. Basic switches 
of different characteristics are com- 
bined with various actuators and 
metal housings to meet a wide range 
of requirements, 
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E’RE not exactly twins — but we certainly have a dual personality! 

One side of us designs and builds top notch aircraft hydraulic 
equipment. Our other side designs and builds electronic communication 
equipment. Mr. Freud, doubtless, would have been puzzled by this 
duplicity, but our customers, at least, see the sense of it. This dual per- 
sonality is merged completely in the Aireon hydraulic and electronic 
equipment which ride together on thousands of planes @ When you 
call Aireon you'll learn how well these two personalities are knit into one 
red hot engineering and production unit. So why not get in touch with 
the Messrs. Aireon today? 


age g 
Ai reon, MANUFACTURING CORPORATION 
a, — s + Engineered Power Con 


io and Electr 


ee 


NEW YORK +s CHICAGO «6 KANSAS CITY s&s BURBANK 
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SENSITIVITY 
CONTACT PRESSURE 
DEPENDABILITY 
COMPACTNESS 
VERSATILITY 


LONG LIFE ° 
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AUTOMATIC ELECTRIC'S CLASS “B” RELAY 


Check Automatic Electric’s Class ““B” relay against a// your 





requirements. It’s one relay that gives you all six of the features 
you want—and gives you the most of each of them. Don’t com- 
promise with the requirements of the job; simply standardize on 


the Class ‘'B” relay and get a// the features you need! 












Independent twin contacts for dependable contact design for important savings in space and weight. 
closure... efficient magnetic circuit for sensitivity and Now available for coil voltages to 300 volts DC and 
high contact pressure . . . unique armature bearing 230 volts AC, with capacities up to 28 springs; 
for long wear under severe conditions . . . compact also with magnetic shielding cover, when specified. 


The Class 'B” relay, and many others, are shown in Catalog 4071. Write today for your copy. 


AUTOMATIC & ELECTRIC 
G AUTOMATIC ELECTRIC SALES CORPORATION 
1033 WEST VAN BUREN STREET . CHICAGO 7, ILLINOIS 
Inu Canada: AUTOMATIC ELECTRIC (CANADA) LIMITED, TORONTO 


PARTS AND ASSEMBLIES FOR EVERY ELECTRICAL CONTROL NEED 
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MICROMOTORS 


OOKING FOR AC motors of a 25th horsepower or less that you won’t have fi 





to worry about? ;¢ Do you want products that have gone through years of 
engineering? y¢ Are you after quiet operation, extra long life, sturdy construc- 
tion and simplified modern design? +: Must they be neat and compact and 
readily adaptable? yy Well, you’re probably looking for power units just like 
the fine new Redmond Type ‘*T’’ Micromotors. Drop us a line today and 


let us tell you all about them. 

















COMPANY, Inc. 


OWOSSO, MICHIGAN, U.S.A. 
REDMOND 
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PART Average of Actual Test Flash Over | Recommended Maximum Use Voltage 
No. or Breakdown Voltage R.M.S. at Sea Level R.M.S.. 


9820 4,750 2,500 


9821 6,900 5,000 


9622 |i 24 7,500 KOVAR ELECTRODE 
9823 9,300 _ 7,500 fo below ot 


a standard styles 


9824 | 12,725 9,000 
INSULATION RESISTANCE OVER 1,000,000 MEGOHMS GLASS 














KOVAR EYELET 


METAL-GLASS SEALS 





The series of Stupakoff metal-glass seals illustrated offers maxi- 


mum electrical qualities consistent with space limitations and 





simplicity of design permitting mass production. They are suit- STANDARD SIZES (other sizes to your specifications) 
able for operation at temperatures from —55° C to +200° C, PART 6 | w | | c | m | oN 
and are tested to meet thermal shock specifications of the 9820 | % | % | 3 % | .040 | .212 
services. The construction provides a hermetic seal with a . 9821 |%|% 








6 | % | % | 1%] .060 | .340° 
long electrical leakage path, resistance to thermal shock and | Me | i “1% 080 | .380 
mechanical strength. 6 | % | K% 11% | .080 | .500 
Such seals are made possible by the metal, Kovar, a cobalt, 41%t1lnwl*wAl% | aM%l 080 | 672 
nickel, iron alloy which matches the expansion of certain hard 


glasses from —80O° C to the annealing point of the glass 


(approx. +450° C). Kovar forms a seal through a heating 
process in which the oxide of Kovar is dissolved into the glass 
to form a perfect bond— pressure and vacuum tight under 
extreme climatic conditions. B Cc 
D E F 











Stupakoff furnishes Kovar-glass seals with single or multi- A 
ple electrodes in various styles. For those equipped for glass 
working, Stupakoff supplies Kovar as rod, sheet, wire, tubing 


oi ate wget STANDARD ELECTRODE STYLES 
or fabricated into cups, eyelets or special shapes. 

Write Stupakoff today for assistance in developing hermet- AVAILABLE IN COMBINATION 
ically sealed components for war applications. Samples and (EXCEPT B) 

reprints of this advertisement may be obtained by writing 

department K-56. 


Do More Than Before—Buy EXTRA War Bonds 








STUPAKOFF CERAMIC AND MANUFACTURING CO., LATROBE, PA. 


FOR GREAT 
ACHIEVEMENT” 
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Aircraft Stresses in Giant Wind Tunnels Registered Through 


@wenty-nine Clare “Custom-Built’ Type “AMS” Relays are 
used in this control panel, manufactured by the Toledo Scale Com- 
pany of Toledo, Ohio, to register the effects of wind pressure on 
aircraft in giant wind tunnels. 


Having used Clare “Custom-Built” Relays for a number of years 
as components of their sensitive automatic weighing machines, the 
Toledo Scale Company did not hesitate to pick Clare Relays for 
this highly specialized aircraft testing equipment. 


The Clare Type “AMS” which is used in this application has the 
same characteristics as the Clare Type “A” a.c. Relay except that 
enclosed snap-action switch contacts are provided. These contacts 
have a high current rating and make a relay for sensitive operation 
with heavy duty contacts. A maximum of two switches may be 
mounted on one relay. 


This application of Clare “Custom-Built” Relays to operate deli- 
cate and highly specialized controls is typical of the way in which 
engineers and designers are making use of the Clare principle of 
“custom-building” to obtain just the relay for the specific job. 


Clare Relays offer the designer the widest possible selection of 
contact ratings, innumerable combinations of contact forms, flat or 
hemispherical contacts of rare metals or special alloys, coil wind- 
ings to match the circuit and application. 


Submit your relay problem to Clare. Let our engineers work with 
you in developing a Clare “Custom-Built” Relay that will exactly 
meet your requirements. Send for the Clare catalog and data book. 
Address C. P. Clare & Co., 4719 West Sunnyside Avenue, Chicago 
30, Illinois. Sales engineers in all principal cities. Cable address: 


CLARELAY. F 





TURNS-3500 #30 Forme) 
c-P. CLARE ECO. | |\ 


cmcaso 


CLARE “Custom-Built” TYPE “AMS” RELAY 


Armature bearing consists of a stain- 
less steel bearing pin operating in an 
oil impregnated yoke insert. 


2) , 
1,7 © f —<$— 
‘ ¥ 3 ‘ 
t - =a 
Coil core of Type "'A"’ Relay is of 
laminated silicon steel with a slot at 


the armature end. Copper shading 


rings eliminate chatter. 


Coils are wound with special heavy in- 
sulated wire which avoids the possi- 
bility of short circuited turns. Coils are 
impregnated to insure quiet operation 





CLARE RELAYS 
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The makers of temperature responsive 
controls—now playing an indispensable 
part in winning the war—will take an 
even greater part in building a better 
postwar world. 


The demands of Industry for devices 
to control processes, to assure exact 
temperatures, to protect machines or 
motors against heat or stress— 


The demands of Transportation for 
proper temperatures in both passenger 
cars and in freight-cars carrying perish- 
able goods, as well as for giving the 
‘green light’’ to over 500,000 miles of 
rails, 24 hours a day— 


The similar demands of aviation, and 
even of our private automobiles, in 
which there are now more than 16 ap- 
plications of bimetal control; and the 
insistent demands of our homes for 
more and better automatic 
appliances— 


home 


From all these sources the builder of 
thermostatic controls may confidently 
expect a flood of orders when peace 
comes again. And in addition, he may 
rely upon many new developments in 
which Chace Thermostatic Bimetals can 
profitably be used. Over 20 years of 
Chace experience will be at hiscommand. 


wae ACE co 


Thermostatic Bimetals and So ial Alloys 
1607 BEARD AVE « DETROIT 9, MICH. 



































MODEL J81 
AXIAL FLOW 
BLOWER 


Air Delivery (Free air) 


375 C.F.M. (NEMA) 
140 C.F.M. (NAFM) 


400 cycles... 115 volts... 6500 R.P.M,. 50 watts 
input . . . 1.0 mfd. condenser required ... 80% 
power factor ... weight of unit 16 oz... . Starting 
torque 2.25 oz. in. Fan: 4 blade propeller type, 
4” diameter. 
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MODEL J57 


CENTRIFUGAL 
BLOWER 


110 C.F.M. FREE AIR 
60 cycles... 115 volts 
. single phase, ca- 
pacitor start and run 
motor... 3300 R.P.M 
4 mfd. capacitor re- 
quired ... Weight of 
unit 3 Ibs. 10 oz.... 
Overall width 5/2” 
Overall length 5% 























MODEL J87 
AXIAL FLOW 
BLOWER 


Air Delivery (Free air 


475 C.F.M. (NEMA) — 
175 C.F.M. (NAFM) "3% a 
60 cycles... 115 volts... single 
phase capacitor start and run 
motor . . . 3300 R.P.M. continuous 
duty ... 25 watts input... 4 mfd. 
condenser required .. . 87% power 
factor . . . weight of unit 3 Ibs. 

1 oz... . Fan: 5 blade propeller 
type, 52” diameter. 
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EASTERN AIR DEVICES, INC. 


585 DEAN STREET - BROOK 


An Affiliate of THE FRED GOAT CO., Inc. - 
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Design engineers looking for peak efficiency and long life in 
fractional H.P. motors, wiil pick a QUIET motor—A BALLENTINE 
MOTOR. Because only skilled craftsmanship, strict adherence to close 

tolerances, precision dynamic balance plus modern manufacturing 
methods and equipment can produce a truly QUIET motor. 

In BALLENTINE MOTORS, the engineer finds all these factors— 
at their best—combined with suitable mechanical and electrical 
design. Quiet BALLENTINE MOTORS are available in ratings from 
1/1000 to 1/6 H.P.—adapted to your specific application. 


Write for descriptive bulletin. 


RUSSELL ELECTRIC COMPANY 


348 W. HURON STREET, CHICAGO 10, ILL. 


mums BALLENTINE MOTORS 
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CARBON BRUSHES 


MORGANITE BRUSH COMPANY, INC., LONG ISLAND CITY 1,N.Y. 


1629 Yelegroph Avenve 453 South Spring Street 
Ooklond 12, California los Angeles 13, California 
Tel. - Glencourt 5838 Tel. - MUtvol 3824 


Modison Terminal Building 
9 South Clinton Street 
Chicogo 6, Iilinois 
Tel RAndolph 3596 





Coup de Main: The. battle royal or main 


bout, which immediately followed a general softening-up 
during knighthood forays. 





Looks as though new methods sometimes bust an old prob- 
lem wide open! 


We have an arsenal of new grades to try on your commuta- 
tion problems—old or new. Why not try one? 


Use MORGANITE and know you're right! 





“Foremost Manufacturers of Transformers 


to the ELECTRONIC INDUSTRY 


UTC. OUNCER TRANSFORMER 
AVAILABLE HERMETICALLY SEALED 
Should you have limited space requirements, this 


transformer (the smallest hermetically sealed unit now 
available) can be supplied to specifications. 


350 VARICK STREET NEW YORK 13, &. Y. 


EXPORT DIVISION: 13 EAST 40th STREET. NEW YORK 16.68. CABLCS: “ARLAB 










GENERATORS 
CONVERTERS 
DYNAMOTORS 
and other products 


* 
SPECIAL ac, oc 
& universa,. MOTORS 


For years our specialty has been the design and production 
of special units to meet the specific requirements of our 
many customers . . . not ordinary stock units, but motors, 
generators and other devices properly designed 
to do the right job the right way. Initiative and 
engineering skill plus the finest craftsmen have 
made ESCO the trade mark that signifies com- 
plete satisfaction in specially-designed electri- 
cal equipment. 


ELECTRIC SPECIALTY co. 


208 SOUTH STREET, STAMFORD, CONN. 
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to a wide range of indus- 
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the Paragon 
Symbol of 
Top Quality 





“Keep the cost down” 

. is a demand which manufac- 
turers will soon again have to meet. During the war, industry has 
learned much about cutting cost through control of timed opera- 
tions. Paragon automatic electric time .control instruments not 
only help to lower costs, but also increase output... multiply man- 
power efficiency...and save precious hours...on countless jobs. 


= 

What 2 your time control need / 
PARAGON DESIGNS AND BUILDS UNITS FOR 
PRACTICALLY EVERY TIME CONTROL NEED 


SERIES 300 — General purpose, Telechron 
motor operated time switch, self-iubricating, | 
for controlling signs, stokers, blowers, pumps, 
ond other purposes. Accurate, 1ugged. 


SERIES 800 — instantaneous reset, synchro- 
novs motor operated, time-delay relay for 
motor and tube protection. Used to stagger the 
closure of multiple circuit systems so that full load 
will not be applied at start. Has wide application. 


SERIES 7ZOO—7-Day synchronous motor 
operated switch for heating and ventilating 
systems, lighting and pumping in churches, 
schools, stores, factories, mines, etc. Can be 
preset weekly for a weekly schedule. Daily on 
and off operations may be independently set. 


SERIES 2500— Manvoily preset interval 
timer, can be preset to perform a great variety 
_ of operations: to allow a given operation to 
eens Sate ser -predetarentoct time 
ee wn ont 





be a a 
PARAGON ELECTRIC. ‘COMPANY 


= Paragon fa | 
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This is the Waugh Metal Analyzer (above and below). 


































It gives 
an instantaneous indication of the hardness, grain structure 
and other properties of ferrous materials on which it is used 
It performs this scientific feat by means of magnetic analysis 
and employs many precise electric circuits in its hook-up. These 
circuits are connected and test units are plugged in through 
various Cannon Connectors— indicated in the rear view of the 
open cabinet. Both plug and receptacle types are shown. 

Wherever you need a quick, positive and secure connection 
in the electric circuits of the instruments you use or the prod- 
ucts you manufacture, use Cannon Connectors. There are thou- 
sands of stock styles and sizes to choose from and a staff of 
experienced engineers to develop special Cannon Connectors 
for your use if need be. 


A Type “K” Cannon Connector with integral clamp 
is pictured at left. Write for a Type “K” Cannon 
Catalog to get a general introduction to this Cannon 
line. Address Department A-106, Cannon Electric 
Development Company, 3209 Humboldt Street, Los 
Angeles 31, California. 










CANNON ELECTRIC 


Cannon Electric Development Company 
Los Angeles 31, California 


Canadian Factory and Engineering Office: 
Cannon Electric Company, Limited, Toronto 










CANNON 
ELECTRIC 


Representatives in Principal Cities—Consult Your Local Telephone Book 
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La EMCO) 





Electric Turret Drive 
for the Navy’s Latest 


pee designed EEMCO electric motors solved 
the problem of building-in exceptional firepower 
into the Navy’s new PB4Y-2 Privateer. Illustrated 
here is one of the electric motor units installed to 
operate hydraulic pumps for power driving the ERCO 
nose and side turrets of this Consolidated Vultee 
heavy weight. 

The motors had to be compact, light in weight, 
dependable, easy to maintain. EEMCO engineers met 
these requirements not only in building the turret 
motors but also in the design of the azimuth gear 
boxes, the elevation gear boxes, the slipring assem- 
blies and the limit motion control and limit motion 
gear drive boxes for the nose turret. Heavy load 
factors as against the light gear boxes required made 
design problems difficult. 


EEMCO exists upon electrical and motor design 
problems, and their solutions. Active now in war 


Names are being filed in the reserve list for our catalog “Custom Built Motors for a 
World of Needs” Copies of this limited edition can be distributed only upon written 
request In order to get your copy, your name must be in soon. 











time design and manufacture, adapting electric drives 
to widely varying requirements — from fighting air- 
craft to wind tunnel models, to submersible pumps for 
marine and other applications —EEMCO offers its 
long and intensive experience for the solution of 
tough work problems. This experience is available 
for war requirements —later for peace-time produc- 


tion or products. 
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ELECTRICAL ENGINEERING AND MFG. CORP. 
4606 West Jefferson Boulevard - Los Angeles 16, California 
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‘QUALITY MOTORS 


SINGLE PHASE * POLYPHASE ¢ DIRECT CURRENT 


Fifty-one years in the production of 
quality electrical equipment have given 
Peerless engineers and craftsmen pro- 
ficiency and experience in designing 
and building motors of maximum 
efficiency and trouble-free operation. 
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THE PEERLESS ELECTRIC CO., WARREN, OHIO 
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to Bernston experts. Rec- 
ognized engineering "know- 







how’ . sharpened by 
specialization . . . tried by 
war . explain, in part, 






Bernston's reputation for 





uniform accuracy and ex- 






treme precision. Send your 
blueprint for quotation. 


J.W.BERNSTON CO. Z2z 


66 FARMINGTON AVE. PLAINVILLE. CONN. 
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$y~- recently, stress and strain in me- 
/ chanical design could be calculated but 
could not be accurately measured. This 
resulted in costly experimentation, and 
redesigns, before final decisions could be 
made. 


Baldwin engineers found an electronic 
method of accurately measuring strain 
that has enabled engineers to design ever 
closer to the human limits of measure- 
ment. . 


No larger than a postage stamp, the 
Baldwin SR-4 Strain Gage consists of 5 
inches of 1-mil wire cemented to a sheet 
of thin paper. 


HOW IT WORKS: Baldwin gages — often 
hundreds of them—are cemented to the 
surface of the structures to be tested. 
Since the cement used is stronger than 
the gage wire, infinitesimal movements 
of the metal under tension or compres- 
sion cause minute changes in the length 
and cross-section of the wire. 


These changes cause proportional 
changes in the electrical resistance of the 
wire. When detected and amplified by 

neans of RCA electron tubes, these 
changes in resistance can be quickly trans- 
lated into the desired values of stress or 
strain, and demonstrated visually on the 
screen of an RCA cathode-ray tube. The 
values indicated may be examined on the 
screen itself, or can be recorded photo- 
graphically for later study. 


“ATIONS. Aircraft wings and other 
structures have been plastered with SR-4 
gages inside and out. Stresses developed 
under simulated loading, or actual use, are 
accurately measured and recorded. In 
testing aircraft members, stresses devel- 
Oped during actual flight can be detected 
by the gages, amplified, and radioed to 
the ground for recording—not only slowly 
developed stresses, but flutter strains as 
Well. 


With the. information thus obtained, 
engineers can immediately freeze . their 


The Baldwin Locownaaae 


tubes, measures strains a8-Siai-as -aneeederentt 


ern 
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designs, or modify them as indicated by 
stress analyses, with full assurance that 
all guesswork has been eliminated at the 
start. 


ADVANTAGES: The accurate measure- 
ments possible with Baldwin gages enable 
engineers to build with complete safety, 
yet without excess weight resulting from 
“over-design” of doubtful structures. En- 
gineering time, machining time, materials, 
and other factors affecting cost, are greatly 
reduced by this electronic measuring tech- 
nique. Weight saved by means of more 
accurate designing means that aircraft can 
carry larger pay loads with greater safety; 
more and more powerful machines can be 
installed in a given area of floor space 
without overloading; bridges and other 
structures can be designed with greater 
safety than has heretofore been possible. 


The low cost, light weight, and simple 
method of applying the Baldwin gage, 
mean that scientific measurement of strain 
is within reach of every designing engineer. 
Use of the gage does not damage or im- 
pair the operation of the structure being 
measured. For information on this equip- 
ment, write to Testing Machine Depart- 
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auncti on with RCA 
an inch per inch 





ment, Baldwin Southwark Division, The 
Baldwin Locomotive Works, Eddystone, Pa, 


TURN TO ELECTRON TUBES FOR SOLUTION 
OF YOUR OWN PROBLEMS: Electron tubes 
are providing a practical solution to hun- 
dreds of diversified manufacturing prob- 
lems — process-control, machine-control, 
heat-treating, plant protection, and many 
more. Cathode-ray tubes, in particular, can 
be used to make instantaneous measure- 
ments of electrical circuit performance; to 
make continuous observations of a wide 
range of processes; to compare dimensions, 
colors, speeds; to measure time intervals 
as short as one thousandth of a second; in 
fact, they can observe or measure any 
quantity that can be converted into volt- 
age or current. 


Consult with RCA tube-application en- 
gineers for information or advice on uses 
of electron tubes in industry. For a help- 
ful case-history book on problems solved 
by electron tubes, write to RCA for a copy 
of “16 Examples of RCA Electron Tubes 
at Work in Industry.” Address: RCA, 
Commercial Engineering Department, Sec- 
tion 62-60Y,Harrison, N. J 








“- 


ntainhead of Modern Tube Development is RCA 
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OHIO 


STREAMLINED 
INTEGRAL MOTORS 











Type P—2 or 3 Phase, 60 cycle 
Voltages—!10, 220, 440 and 550 
Squirrel Cage Rotor, dynamically balanced 


Normal torque; Constant speed; Ball bearing; Fully 
enclosed; Plain barrel frame or rigid base for Floor, 
Sidewall or Ceiling mounting. 


Sizes—!/>-34, and | HP 
34-1 and |!/, HP 
1-1'/, and 2 HP 
1-1/2 and 2 HP 


Same sizes 50 cycle at 5/6 of above speeds. Odd 
voltages and cycles available. Shaft length and lead 
outlet to suit. A quiet running motor with minimum 
vibration. 


at 850 RPM 
at 1150 RPM 
at 1750 RPM 
at 3500 RPM 





OHIO MOTORS INCLUDE 











HP Torque to 100 oz. ft 

Shaded Pole to |/30 HP 

Synchronous to '4 HP 

A.C. to D.C. Motor Generators 
to 500 watts 

High to Low Voltage D.C. 
Dynamotors up to 300 watts 


Split-phase Induction to !/; 
Direct Current to | HP 
Capacitor to 2 HP 
Polyphase to 2 HP 
Aircraft Motors 

Shell Type to 7!/. HP 











What is your problem? 


THE OHIO ELECTRIC MFG. CO. 


Cleveland 4, Ohio 





5911 Maurice Avenue 





Practical data on 
6,650 MATERIALS 


at your 


fingertips 


Save endless time through the use of 


this handbook for preliminary survey 


when you need materials. Easy to 


consult; gives the most helpful facts 
kinds, 


thousands 


on properties, 


of 


thetic materials needed by purchasing 


uses, sources, 


for natural and syn- 


agents, product engineers, factory 


executives, etc. 


MATERIALS HAND 








BOOK 


Enlarged 
U p-to-date 
Sth Edition 


GEORGE S. BRADY 
765 pages, 55, x 83, 








| 

| 

| 

} 

| . 

| 

| In encyclopedia for purchasing agents, engineers, executives 

| and foremen 

Now over 6000 material items are available to you, arranged and index: 

| for instant reference, ar ‘ 1 with regard to chief chara:ter 

mparative data, sour ibstitutes, adulterants, and uses. Here's 

short cut to accurate Ss¢ al icts needed in the selection and spe 
ation of materials It points a clear way among new alloys, synthet 
resins, industrial chemicals, many materials both new and old. It assem 
bles the most pertinent and important facts to enable you to make qui 
comparisons, avoid checking many sources and remote possibilities 
quickly to t materials best suited to a specific purpose 


Find the material you need—WHEN you need it 
in such groups as 


Abrasives Iror 1 Irc Alloy 





Solvents 


yn Ss 
Aircraft Metals iene Meastals and Atlee 
Bearing Metals 

Lubricants, Oils, and Greases 

Brasses and Bro: a 

| Met: Gr ss, Elements 

| Building Materials fetal Groups, Elemen 

Corrosion-resistant Alk Minerals 

| Cupro-nickel Alloys Military Chemicals and Comme 

| Fabrics, Leathers, Orga cial Explosives 

j rials Molding Materials, Resins, Gun 

| Fibers Waxes 

} Finishing Materials, Pigm Ores of the Metals 

| 


Refractories and Heat Insulators 
Alloys and Materis 
Alloys 
Heat-treating Mater 

al 


Foundry Is Steels and Tool Materials 
Woods 
White 


Heat-resistant 
l Metals 


others 


ais 
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10 DAYS' TRIAL—SEND THIS COUPON 


McGRAW-HILL \W 
ON-APPROVAL COUPON }\ 


| 5 : 
| « - 
| & McGraw-Hill Book Co., Inc., 330 W. 42nd St., New York 18, N. Y. . 
| & Send me Brady’s Materials Handbook for 10 days’ examination on approval. & 
} § In 10 days I will send $5.00, plus few cents postage, or return book postpaid ° 
} © (Postage paid on orders accompanied by remittance } 
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THE STANDARD OF QUALITY 
SINCE 1925 
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TRACING CLOTH 
FOR HARD PENCILS 

































@ Imperial Pencil Tracing Cloth has the 
same superbly uniform cloth foundation 
and transparency as the world famous 
Imperial Tracing Cloth. But itis distinguished 
by its special dull drawing surface, on 
which hard pencils can be used, giving 
clean, sharp, opaque, non-smudging lines. 

Erasures are made easily, without 
damage. It gives sharp, contrasting prints 
of the finest lines. It resists the effects 


of time and wear, and does not become IMPERIAL PENCIL 


brittle or opaque. ie: 
for'ink drawings or well) 6 TRACING CLOTH 


SOLD BY LEADING STATIONERY AND DRAWING MATERIAL DEALERS EVERYWHERE 













A representative assortment of Miscella- 
neous and Electrical Instrument Magnets. 
* 
e 


The Arnold Engineering Company has a com- 





pletely integrated plant for the manufacture age Pees tc r 
of Alnico Permanent Magnets, from the melt- SM Fractional H.P. Motors 
ing and casting of the raw materials to the erforman 
g asting dependable P 
final fabrication of the completed magnets. 
= With a SM motor, you get a unit designed for a 
“ specific job, engineered to your exact perform- 


ance requirements, precision-built to your speci- 
fications, produced in volume for your needs. 
SM fractional H.P. motors are made to order 
with speeds from 3,500 to 20,000 R.P.M. 
1/10th to 1/200th H.P. — voltage from 6 to 220 
AC-DC. Illustrated is the famous SM-2 Blower 
Motor; many thoysands have been made for military purposes. 


Other SM motors have been designed and produced in large 
’ y ’ , 1 UW? } . ° ° ° > 

} volume for a wide variety of radio, aircraft and other applica- 

THE ARNOLD ENGINEERING (COMPANY | tions where rugged power, stamina, long life and dependable 

performance were primary requisites. What 


147 E. ONTARIO ST., CHICAGO 11, ILLINOIS are your requirements? 





SPECIALISTS IN THE MANUFACTURE 


OF ALNICC PERMANENT MAGNETS 
DEPT. 40 


Design « Engineering * Production 
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Ad men tell us that plants haven’t been shown in ads for 20 years. We're 
doing it anyway. Because the kind of plant we run has much to do with 
the kind of motors we make. 

You see above what we call a BIG small plant, (290,000 sq. ft. and 1500 
workers). Big enough to build a lot of motors of the kind Star builds. Small 
enough so we can keep a close eye on all the details that affect quality. 

You see a plant that anybody would call modern. And, its equipment 
is as up-to-the-minute as the buildings, including fine research and testing 
facilities. 


: You Don’t See the Important Part... 
E 


No picture can show you the kind of men who build Star Motors, or the 
way they work. But, come to visit us someday, and you'll see a plant full 
of real “motor men” . .. men who put the best of themselves, along with the 
best of materials into the motors they build. See us at our job and we won't 
need to sell you on making Star your “Motor Department’. 

With a complete line of standard motors and design know-how that has 
licked “‘stumpers” in motor application for many important makers of power- 
driven products, Star is ready to work with you on any need. Early delivery 
of some standard motors can be made. For AC or DC motors 44 to 200 HP 
ui Seb Cited Shee de Oe and AC or DC generators to 150 KW, write Star Electric Motor Company, 
line of 4% to 200 HP motors. 222 Bloomfield Avenue, Bloomfield, N. J. 








at 


STA rR MOTORS 


POWER PACKAGED AS YOU NEED IT 
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Get the help of this 


new aid to industry 
- Photocopying! 


New, handy unit copies 
anything! Saves time, 
money and labor in any 
office or plant 




















With APECO, quickly make 
gi ——— = copies of: 


BLUE PRINTS 
PENCIL SKETCHES 
LETTERS 
; SPECIFICATIONS 
e TRACINGS 
“S55. b DRAWINGS 
Copies up to GRAPHS 
ndlatendl CHARTS 


Also continuous cabinet models for 


(OVER 100 OTHERS) 


prints of any length, up to 42” wide 


Now, right in your. office or plant, you 
can quickly and easily make permanent, error- 
proof photocopies of anything written, typed, 
printed, drawn, or photographed—even if on 
both sides! At amazingly low cost, APECO 
makes copies direct from blueprints (without 


tracings) —makes photographic tracings direct | 


from any blueprint, drawing or sketch. No 
darkroom or technical knowledge needed—a 
boy or girl can operate APECO! 








YOUR COPYING || 
WIT 


Send for your free copy 


of this informative book 
... fells how APECO 
Photocopying can serve you 


Pholocormne j 
a 


See how you cansave time, money, labor,and assure accuracy 
with this most modern method of copying. arEco’s 20-page, 
fully illustrated book gives you the story of Photocopying — 
shows graphically the ‘“‘what”’ and “how” of this amazingly 
simple procedure. Yours without obligation. Write, today: 


AMERICAN PHOTOCOPY EQUIPMENT CO. 


2849 N. Clark Street, Dept. E95, Chicago 14, Illinois 
Representatives in principal cities and Canada 











AMERICA’S MOST 
WIDELY USED 
PHOTOCOPY 
EQUIPMENT © 


T+ABEC 


PHOTOEXACT 





| 








Aen ELLER RRR gn geRRT te AB 


‘the NAME on the 
REPORT COVER 











DO ES. mile a faites. | 


Especially when it represents qual- 
ification and operational tests 
conducted under engineered 


quality procedures. 


FOR COUNSEL WRITE OR CALL 


OWN FOR THE BEST IN TESTING METHODS 
BURBANK, CALIFORNIA 
AE, WASHINGTON WICHITA, KANSAS 




















TISDALL 


SHADED POLE 


MOTORS 


Are you looking for im- 

mediate production facilities 

for Shaded Pole Motors from 1/200th 

to 1/30 horsepower? Tisdall Shaded 

Pole Motors are backed by years of 

“know-how” in producing small com- 

pact motors of sturdy construction and 

modern design. Write us now for de- 
tails on specification and delivery. 


TISDALL ELECTRIC MOTOR COMPANY 


1538 BEAVERTON AVE. CINCINNATI 16, OHIO 
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THE REVOLUTIONARY Gady Gee' 


HIGH PERFORMANCE LOW COST 
RUGGED LIGHT COMPACT 
The revolutionary “Busy Bee” engine by Kinner embodies principles 
which are new as applied to small engine design and manufacturing. 
Daring in design and engineering, it has these unique features : 

@ Rated at 5 HP, it actually develops 6 at 3250 rpm. 
Aircooled, 4-cycle, L-Head. 
Horizontal cylinder, detachable — easily replaced. 
Simple, clean design makes maintenance easy. 
Light metal alloys make it lightest engine in its horsepower 
class—very advantageous for portable units. 


Aluminum head, piston and crankcase materially improve 
cooling characteristics. 


@ Full pressure lubrication to all bearings. 

@ Flat torque curve—the" Busy Bee’ will “lug” under heavy loads. 
. 

7 


All bearing surfaces hardened —for longer life. 
Bearings large— bearing pressures low. 
The Kinner “Busy Bee” is built for universal service under all con- 


ditions. Write on your letterhead for illustrated brochure engineer- 
ing data. KNNER MOTORS, INC., GLENDALE 4, CALIFORNIA. 


“919-1945 ENGINE BUILDERS FOR OVER A QUARTER CENTURY 
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MOTOR DATA 


No. 130 


9200 FRAME MOTOR 


1/4 HP at 1625 RPM 








; errr a 
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ie 0 Tone nen POET 
E, This motor was the answer to a 
customer’s question .. . “Will you design a 
' totally enclosed dual motor unit to drive our 
es warehouse trucks?’””’ Today Type 5230 motors, 


thousands of them, are wheeling 
industrial loads. Such engineering service, 
instantly available, may also solve a 
difficult motor problem for you. 


ELECTRICAL MECHANICAL 


Series, shunt, or compound-wound Ventilated or enclosed types 
Unidirectional or reversible Base or flange mounting 
Optional torque Operation in any position 
Optional speed Low space factor 
Optimum efficiency Ball bearing equipped 
For control circuits | Optional shaft details 
Electrical braking optional © Rugged construction 











22 2 
5200 FRAME MOTORS ll 
Output, Con. (H.P.) “Ve “Ue 
Torque at 3900 RPM (in. lbs.) 4.5 

Torque at 1625 RPM (in. Ibs.) 10 
Lock Torque (in. Ibs.) 45 160 

Volts input (min.) 6 6 
Volts input (max.) 110 110 
Diameter 5%" 5%" 

Length less shaft 8” 9” 

< Shaft Dia. (max.) V2" Y¥," 
— Weight (Ibs.) 18 24 

















BON IIEN om 1501 W. Congress St., Chicago, U.S.A. 


DYNAMOTORS + 0D. C. MOTORS + POWER PLANTS « CONVERTERS 


Export: Ad Auriema, 89 Broad St.. New York, U.S. A. Cable Auriemo, New York 



























SYTICEIROD 








— still at war — 
but expecting soon 
to be demobilized! 








% With the reduction of war requirements 
we will be at liberty to channel our efforts 
into the production of SYNCHRON 
synchronous timing motors, time ma 
chines, and clock movements. If you 
make timing devices of any kind, we sug 
gest you write us now for engineering 
dataa HANSEN MFG. CO., INC., 


Princeton 5, Indiana. 





















AN 3195 


POWER uae 
RHEOSTAT 


Totally enclosed in accordance with Army-Navy specifications 
(AN-R-14A). 

Permanently sealed in dust-proof, corrosion-proof metal cases. 

Smooth control, rugged and thoroughly dependable under the 
most severe service conditions— shock, vibration, humidity, heat, 
cold, and altitude. 

Hardwick, Hindle is proud of the excellent performance of these 
power rheostats on thousands of planes flying in every theatre of 
war under all climatic conditions. And they will prove to be in- 
valuable in innumerable post-war applications. 

Let us send you technical data and detailed information on these 
and many other rheostats and resistors with H-H exclusive features. 

W rite today for our new catalogue. 


HARDWICK, HINDLE, INC. 
& RHEOSTATS and RESISTORS 
SUBSIDIARY OF 
THE NATIONAL LOCK WASHER COMPANY 
ESTABLISHED 1886 
Newark 5, N. J., U. S. A. 


AN 3155-25 
25 WATT 











Propucr ENGINEERING — SFPIEMBER, 1945 

















DISTRICT ENGINEERING OFFICES: 





TO THE JOB... 


NOT THE JOB TO THE RELAY 


It’s real economy to use relays that are exactly 




















suited physically, electrically, and mechanically 
to your application—and it is Struthers-Dunn’s 
business to supply just the unit you need. Today’s 
list totals over 5,312 standard Struthers-Dunn 
types. Each is adaptable to numerous coil and 

design variations... but, should it still prove 
impossible to match your specification 


from this list, Struthers-Dunn engi- 
neers welcome the oppor- 


tunity to “tailor” a new 


relay type to your exact 


measure. 


A typical application of the 
Struthers-Dunn Type 8BXX50 
electrical lock-in relay used 
with a 3-wire “high-low” tem- 


STRUTHERS-DUNN, Inc. 


1321 ARCH STREET, PHILADELPHIA 7, PA. 


perature control thermostat. 


9,312 RELAY TYPES 
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FIT THE RELAY § 


STRUTHERS-DUNN 


ATLANTA ¢ BALTIMORE © BOSTON © BUFFALO © CHICAGO © CINCINNATI @ 
CLEVELAND © DALLAS * DENVER © DETROIT © HARTFORD © INDIANAPOLIS © LOS ANGELES © MINNEAPOLIS © 
MONTREAL ¢ NEW YORK © PITTSBURGH © ST. LOUIS © SAN FRANCISCO © SEATTLE © SYRACUSE © TORONTO 
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® Engineered and manufactured for the necessities of military with fungus lacquer and Insulex covering, and where required, 
aircraft operation, Cook “Aerotrols” have opened new fields in the coil is treated for high humidity and other tropical conditions. 
electrical and electronic remote control applications in radio- 


. ‘Aerotrols” are small, compact, yet rigidly constructed relays 
radar, wire communications, mining, manufacturing, testing and 
















that have proven their dependability, not only in laboratory 
innumerable other fields where greater dependability and ac- ; 
. tests, but in actual operation under the most severe wartime 
curacy must be provided. ae 
conditions all over the world. 


© Here are some of the general specifications of the “Aerotrol \erotrols” are “application engineered” to provide specifi 


100” Series relays. The size of the “Aerotrol” without springs performance suit ble to circuit and control condition . There 
are many selective features that can be incorporated into these 

: relays. Bushings and insulators can be provided made of Cook 
high. Spring assemblies add to overall height, up to 1” for 6 - ing ag ~ | - 

TI patented “Cecotite” ceramics, to provide freedom from carbon 
1e ; “—— > — 
ization and wear, and to provide permanent stability of original 
adjustment and rapid frequency of operation. Mounting arrange- 
ments can be provided to meet installation conditions, including 

the plug-in types. 


(the frame, coil and armature) is !°¢” wide, 176” long and 1” 


springs. Average weight for two spring pile-ups is | 
coil spool is one piece, moulded bakelite. Heel piece is arranged 
for two mounting screws with solder terminal for coil located 
at the armature end, at which end also, spring solder terminals 
are located. Coil winding capacity can be provided up to 10,000 
ohms and for positive operation on current values as low as “Aerotrols”’ of various types. such as time delay, latching, On 
) 


2 milliamperes. Coil treatment normally includes impregnation AC or D.C., both single and double pile-ups, can be supplied chi 
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SEND FOR BOOKLET AR. a wit 

145 FOR INFORMATION rec 
ON THE COMPLETE LINE ; ‘ 

OF “AEROTROL"” RELAYS a ‘ tio! 

ma 

airc 
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Illustrated above is an ITS igehi-te Mel oleh-ME MoM (el iaar 
Aerotrol’” heavy current ing type “Aerotrol’ com- 
relay, with two Form “A bining two type “401” 


aelaliolat Mme] \-lachilals Mol Mme) a aaenn: aie “Aerotrols.”” Any combi- 


double armature ee nation of the 400" series 
C relays can be combined 
6 ate Mii into a latching “‘Aerotrol.” 


CHICAGO 14, ILLINOIS 
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SOLVING A 


DRILLING 


A ROPER COOLANT 
PUMP APPLICATION 


On this Roper equipped W. F. & John Barnes deep hole drilling ma- 
chine, the solution to maintaining speedy production involved a 
two-fold pumping problem. The first and important objective called 
for sufficient coolant pressure to wash out chips through the V section 
of rifle drills. The second problem of equal importance required 
adequate safeguards to insure long pump life and efficient performance. 
The success of this Roper application, worked out in collaboration 
with Barnes’ engineers, is indicated by the excellent war production 
record of this modern machine tool. Eight deep hole drilling opera- 
tions are handled simultaneously . . . cycle time 1.68 minutes... 
machining time cut from 60 minutes to 1.8 minutes on magnesium 
aircraft engine housing. Perhaps Roper engineers can suggest a solu- 
tion to your pumping problems. Service offices in principal cities. 


GEO. D. ROPER CORPORATION 
ROCKFORD, ILLINOIS 


Send for Catalog and Booklet 
“HOW TO SOLVE PUMPING PROBLEMS" No. 9-47 
Get factual information today on pumps and pump- 
ing problems. Ask for free catalog and booklet. 


gral part of the machine, 

this Roper Rotary pump 

supplies a steady stream 

of coolant through eight 

rifle drills .. . sizes range 

from %" to .5649". As 
illustrated above, coolant enters mani- 
fold, passes through small (smallest 
.036”) hole in drill, chips are washed 
out through V section. Pump has rated 
capacity of 35 g.p.m., relief valve set 
at 150 pounds. Powered by individual 
10 H. P., 1200 R.P.M., 220-440 volt, 
60 cycle, 3 phase motor. 


BUILDERS OF PUMPS FOR MANUFACTURING, MARINE, PETROLEUM, AND PROCESS INDUSTRIES 
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10 YOUR specifications. . 
PLUS! 


A manufacturer who is in the market for gears takes for 


granted that any old-established gear producer will be capable of doing a job 


for him. His assumption is correct. 


We freely concede that this organization does not have a monopoly of 
the country’s gear engineering brains. However, in the manufacture of gears to 
customers’ specifications there is a difference between a given number of finished 
gears that “get by” upon inspection and those that are “right on the button.” 
This difference may not always be expressed in terms of gauge tolerances. Here 
at Perkins we like to believe that our men in the shop not only are capable of 
doing a good job but, in addition — like true craftsmen — have the desire to do 


it. That makes the difference. Let us quote on Your Gear Requirements. 


PERKINS MAKES: Helical Gears, Bevel Gears, Ratchets, Worm Gears, 
Spiral Gears, Spur Gears, Ground Thread Worms 


PERKINS MACHINE & GEAR CO. 


SPRINGFIELD 1, MASSACHUSETTS 
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Theujtnasler Uulewilte Travel 
BALL BUSHING 


For Reciprocating Motions 


* 

































The advantages gained from the use of ball bearings for rotating parts 


can now be obtained on sliding members. 





The size, weight and cost of your entire mechanism can be sub- 
stantially reduced by the elimination of friction in recipro- 
cating parts. Savings from the use of smaller drive motors, 
gears, linkages, etc., more than offset the cost of Ball 
Bushings. Operating economies due to reduced 


load and longer life are continuing dividends. 





Ball Bushings cannot cock or bind on a 
shaft because the bearing balls remain 
centered under load which conse- 
quently permits compact, light- 
weight construction. 
Ball Bushings allow un- 
limited travel for reciprocat- 


ing mechanisms. 


Rolling contact, plus sealed-in 
lubrication, enables a long life of anti- 


friction precision alignment. 


Standard production sizes have not yet been 
decided. Our Engineering Department will wel- 
come the opportunity to consider your specific 
application and make recommendations. Limited 


quantities for prototype products can now be furnished. / 











*BALL BUSHING identifies the longitudinal ball bearing made by 


THRIFTMASTER PRODUCTS® 


Division of THOMSON INDUSTRIES, INC., 29-05 Review Avenue, Long Island City 1, New York 






THRIFTMASTER 


Adjustable 


f 
f 


f 
f 
ra 
f 
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* 


i] 


j 
e / 


y _ THRIFTMASTER Adjustable Drillheads 
i with 2 or more Adjustable Spindles 
do are highly practical machine tools. 

‘ Descriptive brochure on request. 


SS 
= High Fpwdutltin - Monty Making 
MULTIPLE SPINDLE DRILLHEADS 


So 














Be eeemasiet, — THRIFTMASTER PRODUCTS 


THOMSON INDUSTRIES, INC. 


lormerly Named ZIMMER THOMSON CORPORATION 


29-05 Review Avenue - Long Island City 1 - New York 














DU PONT 


EXPLOSIVE RIVETS 


The only one-piece blind rivet 
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Ever hear of Explosive Riv- 
ets? They’re another develop- 
ment of Du Pont. If you manufac- 
ture a riveted product... an auto 
body, radio chassis, heating and 
ventilating equipment or parts... 
these Rivets may save you time, 
money and manpower. 


Millions of Explosive Rivets 
are being used by builders of 
Uncle Sam’s hard-hitting aircraft. 
They help speed production... 
save man-hours... help do a bet- 
ter job of construction. 


Explosive Rivets simplify blind 
riveting and riveting in places 
that are hard-to-get-at. Anyone 
can install them, and they’re set 
in less than two seconds. 


Explosive Rivets make riveting easy. 








1. Insert Rivet in drilled hole. 


2. Fire it. Result: a strong, tight and 
completely finished job of riveting 
that saves time, costs and labor. 


Get your copy of the useful 12- 
page manual on Du Pont Explo- 
sive Rivets. It shows applications 
. .- how to determine sizes... 
explains how to use these modern 
metal-fasteners. Mail the coupon 
below today. It may lead to im- 
portant savings. E. I. du Pont de 
Nemours & Co. (Inc.), Explosives 
Dept., Wilmington, Delaware. 


The shank of a Du Pont Explosive Rivet contains a 
minute charge (above left). Application of an electri- 
cally heated Du Pont Riveting Iron to the rivet head 
causes the charge to set the Rivet (above right). Rivet 
shank completely fills the hole and a barrel-shaped 
head is formed on the blind end of the Rivet, setting 
it securely in place. It’s an easy job. 


E. I. du Pont de Nemours & Go. (Inc.) 
Explosives Department, Wilmington, Delaware 


Please forward free copy of your helpful manual on Du Pont 


Explosive Rivets. 


Name 





Firm 


Title 





Street 


Zone___ State 





We are riveting___ 
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© 1945, Bendix Aviation Corp. 
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HYDRODYNE 





POWER ELIMINATES 
MER-BLOW ACTION 


two other outstanding 
1) the Hydrodyne Actuator 
ee from the “hammer-blow” 
‘actuating devices, and (2) 
of this Bendix development 
to routine inspection be- 
oil serves as a lubricant 


le electric motor of relatively 
wer drives the oil pump in 
in to supply oil under pressure 
valve. All electrical units are 


from 4” to 36" and can be 
st types of valves. They can 
ate at speeds ranging from 

ond to 6” per minute. Complete 
indicating and regulating equip- 


VALVE ACTUATOR 


=z COMPLETE DATA ON BENDIX HYDRODYNE ACTUATORS IS INCLUDED IN CATALOG HVA-502 WHICH WE WILL 


GLADLY SEND TO RECOGNIZED COMPANIES ON REQUEST. 






PRODUCT OF 
A 


> ~ ~ 
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-ARE ALL GOING TO ONE CUSTOMER* 


You, too, can profitably standardize on 


sehen cten GEROTOR AIR CYLINDERS 


en 


7 STANDARD MOUNTINGS 


pe ites terest @ Compact design @ Self-sealing packings ® Rust 
resistant @ Any length cushioning available @ No 


tie rods @ Designed for 150# air and 300# oil 





Mode! 101 Model 131 
Rabbet Mounting Center-line Mounting 


and water service @ Large pipe connections rotat- 


l I 
I l 
l l 
I I 
I | 
I | | able to any position. 
| fe - 
I \ I 
[ I 
l I 
! I 
I I 
I I 
! 1 
I i 





Model 111 Model 141 
Foot Mounting Blind End Flange Mounting 


i> i 


Mode! 121 Model 151 
Trunion Mounting Rod End Fiange Mounting 


GEROTOR MAY CORP./ 


PLANTS—BALTIMORE, MD., LOGANSPORT, IND. 
i 
LOGANSPORT, INDIANA 


S£8O NI» y 











(a) fe ° ~ 2) 


SEND FOR 
CATALOG 











Model 161, Clevis Mounting 
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Hydraulics have proved ability to 
control machine operations—with 
pressures in pounds or tons, with high 
precision and high speeds— 

There is only one *‘if’’—the system 
of tubing, fittings and valves must be 
properly engineered. Here at Parker 
we call that job Fluid Power Engi- 
neering, and we've been at it for 20 
years, on aircraft, motor vehicles, 
machine refrigeration and 
process equipment. 


tools, 


A soundly engineered Fluid Power 
. Sy stem will have these characteris- 
‘tics: 





2 will have streamline flow, to 
‘uminimize capacity and lessen pres- 
‘ure requirements on the power 
sdurce. 


@ lt Will be compactly designed, to 
Savey space. 


700-ton Hydraulic Forming Press by 
Epworth Manufacturing Co., Detroit, Mich. 
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FLUID POWER PRODUCTS FOR ALL 


@All parts will be accessible, for 
easy and quick service and mainte- 
nance. 


@[c will have the minimum number 
of joints and connections, to guard 
against leaks, even under condi- 

tions of high pressure, vibration 

shock, fluid hammer and surge, or 


accidental abuse. 


For the design of such a system, and 
for the valves, fittings and fabricated 
parts, or for a simple fluid transmis- 
sion system, call upon Parker experi- 
ence. 

For your present uses, or for new 
applications to come, talk with a 
Parker Engineer, especially in the 
You'll s 
and be more certain of satisfactory 
results. Write to The Parker Appli- 
ance Co., 17325 Euclid Avenue, 
Cleveland 12, Ohio. 


planning stage. Save money, 





THE PARKER APPLIANCE Co. 


ANGELES 
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Recognized Handaras 


Simplify your 
Buying Practice 


The Fasteners Industry offers you more 
than 400,000 items you can order by size 
and name! Standardization and accurate 
manufacturing methods permit you to buy 
and re-order parts from several sources if 
necessary, with full assurance that they 
will match and fit perfectly. 

Furthermore, long usage has led to the 
development of various standardized fast- 
eners for specialized jobs. Thus, through 
standardization and simplification of prod- 
uct lines, the Fasteners Industry makes 


your buying problems easier! 


This Standards book 
contains dimensions, 
thread fits, weights, etc 
of standard types and 
sizes of bolts, nuts, screws 
and rivets. 169 pages of 
data. Price $1.00. 
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se FASTENERS 


*x Screws x Rivets 


The basic engineering data available to 
‘you when you design for the use of stand- 
ard Industrial Fasteners comes from the 
known properties of the products, and ex- 
tensive test data on bolted and riveted 
joints. Sound engineering practice guides 
you in the correct and efficient use of 
fasteners. 

Improvements in the design and manu- 
facture of Industrial Fasteners have kept 
pace with the steady progress in metal- 
lurgical and production practice, so that 
today you have modern products and mod- 
ern data to use in the fabrication of. your 
equipment, machines or structures. And 
you have complete confidence in the sound- 


ness of the result. 





Is your name on the list to 
feceive FASTENERS? This 
periodical contains 

] data on the applica- 

of all types of Indus- 
Fasteners. Send name, 


and address. 











ERICAN INSTITUTE OF BOLT, 
AND RIVET MANUFACTURERS 


SO Hanna Building - Cleveland 15, Ohio 
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IT ALWAYS 


PAYS TO 


CONSULT 





bss 





Anguler Misalignment. Under ang: 
lar misclignment the design of the Fo 


Steelfiex coupling permits a rockin 

and sliding action of lubricated grid 
and hubs that allows the greatest free 
dom of accommodation to angular mis 
alignment, while at the same time trans 
mitting the power through the resilier 

grid with no lost motion or backlash 


Parallel Misalignment. When paralle 
misalignment is involved, the resilienc: 
of the grid-groove combination comes 
into full play. The movement of the grid 
in the lubricated grooves accommodate 
the misalignment, while still permitting 
fuil functioning of the grid-groove ac 
tion of the coupling in absorbing shock 
and dampening vibration. 


Free End Float. Because the grid mem- 
ber slides freely in the lubricated 
grooves, the Steelflex coupling permits 
free and independent end float for the 
shafts of both the driving and driven 
members, or of either one. If it is de- 
sired that end float be restricted, pro- 
vision can be made to limit it to any 


mwnnwenawennwenwenenee 


required amount. 


Why the Falk 
Grid-Groove Design 
Gives you a 
Plus Value Coupling 


Many different kinds of couplings are 
available. Almost any of them will, to a 


degree, correct angular misalignment. 


‘To probably a lesser degree, they will 


correct parallel misalignment, and, if 
provisions are intentionally made, they 
will permit a certain degree of end float. 
But it is the manner in which they provide 


for these corrections that determines their 


‘ value to you. 


Falk Steelflex Couplings do well-nigh 
perfectly all that a coupling should do 
and, in addition, they provide torsional 
resiliency in addition to flexibility. This 
is a definite plus value. 
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...and TORSIONAL 





RESILIENCE, Too! 


Because of the Grid-Groove Design 
of FALK STEELFLEX COUPLINGS 


Here’s How It Functions... Falk Steelflex Couplings are 
conspicuous because of their grid-groove design... The grid- 
groove design is the net result of long experience in gear 
design . .. This is important, because in most cases a coupling 
is used in conjunction with a driven machine involving the use 
of gears... The long experience of Falk engineers in design- 
ing gears has been responsible for coupling design which not 


FIG. I. Grooves, in a precise arc, and 
with a radius and length proportional 
to the size of ihe coupling, are cut 
into two identical hubs of moder- 
ately high carbon steel—forged or 
Falk alloy cast steel... FIG. Il. These 
grooves provide a snugly fitting slot 

Fig. | for a grid member made of chrome 
alloy steel with an elastic limit of 
180,000 pounds per square inch and 
an ultimate strength of 220,000 
pounds per square inch... FIG. Ill, 
This grid fits snugly into the curved 
grooves cut into the hubs of the 





coupling. The grooves provide a 
scientifically cut bearing surface for Fig. I 

the grid. This bearing surface ex- 
tends from the outer to the inner 
edge of the hubs. The grid bears on 
the grooves in proportion to the 
load ... FIG. IV. Under light loads, 
the grid bears only at the outer 
edges of the grooves. This permits a 
long, free, elastic span between the 


Fig. Itt 











only provides the flexibility long considered essential but 
also provides the torsional resilience which enables Falk 
Steelflex Couplings to transmit power smoothly, efficiently, 
with an almost total elimination of the effects of shock, to 
dampen vibration, and to cushion the load even under severe 
peak loads... Here is a very simple exposition of how the 


Falk grid-groove design imparts unusual performance: 


outer edges of both hubs. Power 
is transmitted through almost the 
entire length of the grid rung... 
FIG. V. Under normal loads, the 
grid bears on a larger area of the 
grooves and ithe span of the grid 
rung is automatically shortened as 
the load increases. It transmits more 
Fig. IV 
power without increasing internal 
stress and maintains its capacity to 
absorb shocks, dampen vibration 
and cushion the load .. . FIG. VI. 
Under peak loads, the grid rungs 
bear over almost all of |the curve 
surfaces of the grooves. The span 





Fig. V 


of the grid rung becomes very short, 


The coupling still remains torsionally 
resilient. Under the impact of shock 
loads the grid flexes and continues 
to transmit power smoothly and effi- 
ciently. 


Fig. Vi 


There are 13 types and 33 sizes of Falk couplings to meet all requirements. (Get the more detailed information, 
including Torque Deflection and Stiffness Factor Curves, which is available to you upon request). For specific 
information and recommendation to meet your needs, call the nearest Falk representative or distributor. 


THE FALK CORPORATION, MILWAUKEE 8 WISCONSIN 


For over fifty years precision manufacturers of Speed Reducers . . . Motoreducers . . . Flexible Couplings .. . Her- 
ringbone and Single Helical Gears . . . Heavy Gear Drives . . . Marine Turbine and Diesel Gear Drives and Clutches 
. .. Contract Welding and Machine Work. ¢ 


District Offices, Representatives, or Distributors in principal cities. 


...A GOOD NAME IN INDUSTRY 














ODERN design calls for Continuous 
Hinges, which permit flush fitting for 
arance and security. Wagnet 
‘al machines and meth- 
Continuous Hinges fast 


improved appe 
has developed spec 
ods for producing 


{ economically in any metal 


anc 
width and finish. 
requirements, 
sunk, forme 


Engineered to you 
can be perfo 


loaded. 


they 
d or spring 


cific 
counter 


— any length, 
ir spe- 


rated, 


You'll find Wagner 
Continuous Hinges 
preset 


you C 


E. R. WAGNER 


Street ° 


4619 North 32nd 


Since 1 
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Hinges, 
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these match! 


Turee steps stand out in building bellows assemblies.. 


1. The bellows must be made to exact specification. 


2. The finished bellows must be built into assemblies equally 
precise in construction. 

3. Whatever the customer's requirements ... 100, 1,000, 10,- 
000 units... there can be no variation beyond specified 
tolerances. Each bellows and completed bellows assembly 


must duplicate the others. 


That’s why Bridgeport strongly advises customers to take 
advantage of Bridgeport skill and experience—to utilize to 
the fullest, the New England “know-how” gained from manu- 
facturing bellows and bellows assemblies alone. 

Write for complete information. Bridgeport’s modern 
plant and engineering facilities are at your service for plan- 
ning or production. Ask for Catalog RP-100 (shown above ). 


peosemblies... Sellows... Bellows Devices 


1945 
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Confidenc 


| the first. step in undertaking a new project 
is to insure confidence—in the idea and in the 
tools employed. No more needed tool is there than 
the pencil which translates ideas into working form 
and thence into reality. 
VENUS Drawing Pencils are engineered to give you 
drafting perfection without failure: accurately graded 
to assure uniformity in all 17 degrees... strong in pet- Pys VENUS to the test 
formance... smooth and clean in action. on your drawing board. 


Send us a postcard or a 
note for two free samples. 


V EF N U Ss Specify degrees wanted. 
_DRAWING PENCIIS” 


AMERICAN LEAD PENCIL COMPANY, HOBOKEN, NEW JERSEY 
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100 YEARS 





Top Strength, Accuracy, Appearance... Lowest Cost 


These are the reasons why manufacturers 
needing metal parts like those shown 
above choose to have them produced by 
RB&W's cold-forging method... 

Their strength is maximum, because 
cold-forging intensifies the grain and 
forms unbroken flow lines in the metal — 
at the same time automatically inspecting 
for serious imperfections which cannot 
escape being revealed by the severity of 
this operation. 

Their dimensions are extremely accurate 
and their finish has a fine “‘quality’’ ap- 
pearance, due to the close tolerances 
within which RB&W’'s modern cold- 
forging equipment holds the work. 


LITP REZ LOL eI EX 


And the cost of producing them is mini- 
mum; first, the RB&W ma- 
chinery operates at very high speeds and, 
second, because in cold-forging the scrap 
waste is virtually eliminated. 


because 


THE LONGEST EXPERIENCE IN 
AUTOMATIC COLD-FORGING 


This is RB&W's 100th year. The his- 
tory of this company is also the history of 
automatic cold-forging, for it introduced 
the original automatic cold-heading ma- 
chine and has since pioneered in many 
respects to improve the quality and lower 
the costs of fasteners and other parts 
which can be cold-forged. 


- 


In planning new parts, consider the 
many metal shapes which can be pro- 
duced by cold-forging and also that 
RB&W’s experience and facilities make 
it your logical source of supply. At pres- 
ent wartime commitments have monopo- 
lized those facilities; meanwhile, keep 
in mind the advantages of this method. 


“cw 


Russell, Burdsall & Ward Bolt and Nut Company. 
Factories at: Port Chester, N. Y., Coraopolis, Pa., Rock 
Falls, ll. Sales offices at: Philadelphia, Detroit, Chicago, 
Chattanooga, Los Angeles, Portland, Seattie ... with the 
industry's most complete, easiest-to-use catalog. 






RUSSELL, BURDSALL & WARD BOLT AND NUT COMPANY 
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How to Give 
Sheet Metal - 


a FACIAL — _— 
| ai 


METAL SHEET 


DOUN CEN Fy 


APPROVES 
LAO Aeon, Stnic 
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A “SKIN-SMOOTHING” TREATMENT ACCOMPLISHED 
WITH HELE-SHAW FLUID POWER 


Unsightly wrinkles and flabbiness are a heap easier to remove 
from sheet metal than from the “skin you love to touch”. 
A metal sheet need only be inserted between the jaws of a 
sheet stretcher. After a shot of Fluid Power from a Hele- 
THE HELE-SHAW 7 
Shaw Pump has been applied, the sheet comes out flat and 


P smooth as a mill pond. 
A Hele-Shaw regulator automatically decreases the stretch- 


ing speed as the pull increases, a situation ideal for sheet 


stretching. 








Walloping pressures and the ease of applying and regulat- 
OTHER & PRODUCTS: 


-TAYLOR AND PERFECT SPREAD STOKERS, 

Fluid Power. Think hydraulic next time and remember Hele- 

MARINE DECK AUXILIARIES, LO-HED HOISTS ul¢ ower. ln Ly¢ rautlic nex Ime and remember ele 
DIAMOND FACE GRINDERS Shaw Fluid Power. 


ing them are a few of the many good reasons for using 


AMERICAN ENGINEERING COMPANY 


Subsidiaries: COCHRANE CORPORATION, PHILADELPHIA, PA., FARADAY ELECTRIC CORPORATION, ADRIAN, MICh. 
2501 ARAMINGO AVENUE, PHILADELPHIA 25, PA. 








Copyright 1945, American Engineerir 
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BUCKEYE BEARINGS 


Rigid metallurgical control assures 


uniform analysis—freedom from porosity 


ANUFACTURED from selected metals under our complete 

laboratory control of charging ratios and melting and pouring 
temperatures, assures the production of a uniformly high quality 
bearing. Each piece, month after month, measures up fully to our 
exacting specifications. 

For easy assembly, and long, efficient, satisfactory service, specify 
Buckeye Bearings by brand name. They are furnished fully finished 
in 1088 ready-to-use stock sizes—in cored and solid 13” bars—in several 
graphited styles—and in any ID, OD and length; slotted, split, drilled 
or flanged exactly to your special order. No order is too big or too 


small for Buckeye. Let us quote on your requirements. 





BRONZESMITHS SINCE 1900 


6412 HAWTHORNE AVE. CLEVELAND 3, OHIO 


BRONZE SLEEVE BEARINGS + STANDARD SIZES OR TO CUSTOMERS’ BLUEPRINT 
IN ANY RECOGNIZED BEARING METAL ANALYSIS 
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As with all Electrol 


roducts, simplicity in design is an out- 


standing feature of this relief valve that meets AN standards 
and tests. Valve body is cast aluminum. — valve is spring- 
loaded, and cracking pressure is easily adjustable. Either %%- 
16 port can be u as pressure inlet. Outlet port is 34-16. 
Operating pressure is 1,500 lb. per sq. in., cracking pressure 
1,750 Ibs. per sq. in., proof pressure 2,250 Ib. per sq. in. Over- 
all height is 4 in., width is 2% in. Total weight is 814 oz. 


Sketches below show valve in operation. At left, system 
Pressure is less than valve setting. Under this condition, fluid 
passes directly through valve. Art right is shown valve opera- 
tion under excessive pressure conditions. The spring-loaded 
poppet is unseated, allowing enough fluid to by-pass through 
the valve to the return line, thus reducing system pressure to 
a safe value. 











NORMAL 


— duce 


BY-PASSING 
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ACED in the system between accumulator and oper- 

ating parts, Electrol’s adjustable Relief Valve gives 
positive protection. It quickly relieves excess pressure by 
returning fluid to the reservoir. Although not intended to 
replace the functions of an unloader, the Electrol Relief 
Valve will safeguard any fluid system which controls metal- 
working, textile, agricultural, paper-making, or similar 
machinery. It is light in weight, small in dimension, low 


in cost and dependable in operation. 


Standard models weigh 8%5 oz., are 4 in. high, 2% in. 


wide. Operating pressure is 1,500 lb. per sq. in. Reliev- 


ing pressure is 1,750 lb. per sq. in. Manufacture conforms 
to Electrol high-quality standards, and first cost is low. 
Electrol products and Electrol engineering can make your 
control systems low in cost and maintenance, yet efficient 
and dependable in operation. Write to ELECTROL 


INCORPORATED, KINGSTON, N.Y. 


LELTROL 


HYDRAULICS 


ELECTROL INCORPORATED - KINGSTON, N. Y. 
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Sinylfy Tour Mactarer 


...SPEED PRODUCTION WITH 


T-J CYLINDERS 










A T-] Air Cylinder ejecting 
steel coils that weigh up to 
12,000 pounds. 








FOR PUSH-PULL-LIFT JOBS...100 LB. oR 50,000 LB. 


Harness T-J Cylinders to your tough jobs of power movement—to improve 
performance of machines and equipment! 

For presses—clutches—hoists—furnace and oven doors— material 
handling equipment—shears—damper regulation—and scores of other 
jobs where pushing, pulling or lifting is needed, use T-J Air and Hy- 
draulic Cylinders! Available in many standard sizes and. styles... 
both cushioned and non-cushioned types. These Cylinders are T-J 
engineered to deliver maximum power movement in every stroke... 
dependably... with long life. Write for latest catalogs. 

The Tomkins-Johnson Co., 615 Mechanic Street, 
Jackson, Michigan. 


FOR TOUGH JOBS SPECIFY 


TOMKINS-JOHNSON 


RIVITORS...AIR AND HYDRAULIC CYLINDERS...CUTTERS...CLINCHORS 
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pumping excess oil. 


® Relief valves are eliminated, 
the Pump varies the volume. 


™ Less horsepower required— 





and rotor wear. 





ee 
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ariable volume 
OIL HYDRAULIC PUMPS 





because no excess oil is aru 
pumped. The Production Saws of Modern Industry 
Use Racine Metal Cutting Machines for your 
. : metal sawing operations. Models for general 
* Tilted multiple vanes of shop work as well as heavy duty production 
special design reduce ring jobs. All price ranges and capacities—6” x 6” 


to 20” x 20”. May we send you catalog No. 12 
on RACINE Metal Cutting Machines? 


50 to 1000 Ibs. pressure 


1 to 30 gal. per minute 
from one pump 


RACINE “Variable Volume” Pumps supply only the 
needed volume of oil—no more—no less. Volume con- 
trol can be regulated automatically or manually. 


This equipment supplies the exacting needs of opera- 
tions requiring variation in volume and pressure. Because 
both these features are incorporated in a single pump- 
ing unit, the cost of the initial installation is less. Con- 
tinued savings are provided through lower horsepower 
consumption in daily service. Correct design, precision 
workmanship, rugged construction and overload 
capacity insure long life. 


RACINE “Variable Volume” Oil Pumps are built in three 
capacities: 12, 20 and 30 gallons per minute, all de- 
signed to deliver pressures up to 1000 Ibs. P.S.I. Let our 
experienced factory engineering staff and field engineers 
supply recommendations for developing and improving 
your oil hydraulic circuits. 


Write today for our catalog P-10-C. At the same time 
outline your problem. Full information will be supplied 
without cost to you. 


RACINE RACINE TOOL AND MACHINE COMPANY 
ECONOMIES 1772 State Street Racine, Wisconsin, U. S. A. 
* No oil heating loss through SLEEVE TYPE VALVES REDUCE CIRCUIT SHOCKS 


RACINE’s complete line of Oil Hydraulic Valves utilize a sleeve design. When 
these valves are operated, the flow of oil is gradually measured or tapered off— 


shock present in valves with quick closing ports is 
eliminated. 


Sleeve design also provides the advantage of variation 
in porting arrangements. RACINE Control Valves in 

¥g" to 11/." standard pipe sizes. Manual, mechanical 

or electrical control devices can be provided. 
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TYPE T REDUCTORS. 


Boston Gaar Standard Type “T’’ Reductors (speed 
reducers). are just one of fifteen types designed and 
built to provide you with economical and efficient 
means of speed reduction. They are available in 
ratios of 934 to 1 to 100 to 1 and are rated to carry 
input loads varying from ?4 to 9 horsepower. All 
Type “T’’ Reductors are equipped with phosphor 


AKRON, OHIO 
Manufacturers Rubber & Supply 
Company 
ALBANY, NEW YORK 
Sager-Spuck Supply Co., 
ALLENTOWN, PENNSYLVANIA 
Wm. H. Taylor & Co., Inc. 
ATLANTA, GEORGIA 
J. M. Tull Metal & Supply Co. 
BALTIMORE, MARYLAND 
Carey Machinery & Supply Co. 
BOSTON, MASSACHUSETTS 
Chandler & Farquhar Co., Inc. 
BRIDGEPORT, CONNECTICUT 
Hawley Hardiware Co. 
BROOKLYN, SEW YORK 
H. L. Dickie 
BUFFALO, NEW YORK 
Root, Neal & Co. 
BURLINGTON , NORTHCAROLINA 
Kester Machinery Co. 
CANTON, OHIO 
Manufacturers Rubber & Supply 
Company 
CHARLOTTE, NORTH CAROLINA 
Mathews-Morse Sales Co. 
CHICAGO, ILLINOIS 
Berry Bearing Co. 
Boston Gear W orks, Inc. (Branch) 
Chicago Pulley & Shafting Co. 
Power Trans:.ission Equipment 
Company 
CINCINNATI, OHIO 
Queen City Supply Co. 
CLEVELAND, (ilo 
Boston Gear W orks, Inc. (Branch) 
Mau-Sherwoud Supply Co. 


Inc. 





or LAS, TEXAS 
Geo. J. Fix Co. 
DAVENPORT, IOWA 
Standard-Bearings Co. 
DAYTON, OHIO 
Klinger-Dills Co. 
DENVER, COLORADO 
Denver Equipment Co. 
Western Belting & Packing Co. 
DES MOINES, IOWA 
Standard Bearings Co. 
DETROIT, MICHIGAN 
Chas. A. Strelinger Co. 
EVANSVILLE, INDIANA 
Bearings Service Co., Inc. 
HARTFORD, CONNECTICUT 
Silliter-Holden, Inc. 
HIGH POINT, NORTH CAROLINA 
Kester Machinery Co. 
INDIANAPOLIS, INDIANA 
Indianapolis Belting & Supply Co. 
Vonnegut Hardware Co. 
JACKSONVILLE, FLORIDA 
S. B. Hubbard Co. 
KANSAS CITY, MISSOURI 
Ellfedit Machinery & Supply Co. 
LOS ANGELES, CALIFORNIA 
Andrews Hardware & Metal Co. 
Garrett Supply Co. 
LOUISVILLE, KENTUCKY 
Industrial Equipment Co. 
MEMPHIS, TENNESSEE 
Lewis Supply Co. 
MIAMI, FLORIDA 
Miami Parts & Spring Co. 
MILWAUKEE, WISCONSIN 


Western Iron Stores Co. 





bronze worm gears, hardened and ground steel 
worms and all shafts are mounted on Timken 


Tapered Roller Bearings. 


Any of the following authorized distributors and 
direct company branches will be pleased to give 
you complete specifications and prices of these 
Boston Gear Standard Type “T’’ Reductors. 


——- APOLIS, MINNESOTA 
R. Duncan Co. 
N ASHVIL LE, TENNESSEE 
Keith, Simmons Co., Inc. 
NEWARK, NEW JERSEY 
Squier, Schilling & Skiff 
NEW BRITAIN, CONNECTICUT 
Smith & Klebes, Inc. 
NEW HAVEN, ¢  _eataaail 
C. S. Mersick & Cc 
NEW ORLEANS, LOU ISIANA 
R. Tricon Co. 
NEW YORK, NEW YORK 
Morris Abrams, Inc. 
C. Biglow & Co., Inc. 
Boston Gear Works, Inc. (Branch) 
Bronx Hardware & ase” Co. 
NORTH QUINCY, MASS. / Main 
Boston Gear Works, Inc. \ Office 
OAKLAND, CALIFORNIA 
C. W. Marwedel 
PEORIA, ILLINOIS 
Illinois Bearing Co. 
PHILADELPHIA, PENNSYLVANIA 
Boston Gear Works, Inc. (Branch) 
Maddock & Co 
PITTSBURGH, PENNSYLVANIA 
Somers, Fitler & Todd Co. 
PORTLAND, OREGON 
Woodbury & Co. 
PROVIDENCE, RHODE ISLAND 
Machine Parts Corp. 
RICHMOND, VIRGINIA 
Apex Machine Mfg. Co. 
ROC. HESTER, NEW YORK 
John M. Forster Co. 
ST. LOUIS, MISSOURI 
Colcord-Wright Machinery & 
Supply Co. 


~ _ L, MINNESOTA 
Duncan Co 
SAN FRANC Isco, Cc ALIFORNIA 
W. Marwedel 
SE AT PLE, W — TON 
Cragin & ( 
SIOUX C ITY, “10W A 
Standard Bearings Co. 
SOUTH BEND, INDIANA 
Bearings Service Co., In 
SPRINGFIELD, MASSAC HU SETTS 
Boston Gear Works, Inc. (Sls Ofc) 
Stacy Supply Co. 
SYRACUSE, NEW YORK 
Syracuse Supply Co. 
TAMPA, FLORIDA 
Lenfestey Supply Co. 
TOLEDO, OHIO 
The Ohio Belting & Transmission 
Company 
TRENTON, NEW JERSEY 
Wiley-Hughes Supply Co. 
UTICA, NEW YORK 
Boston Gear Works, Inc. (Sis Ofc) 
WATERBURY, CONNECTICUT 
White Supply Co. 
WINSTON-SALEM, N. CAROLINA 
Kester Machinery Co. 
WORCESTER, MASSACHUSETTS 
W. M. Steele Co. 


* &s 
CANADA, MONTREAL 
Renold Coventry, Ltd. 
CANADA, TORONTO 
Renold Coventry, Ltd. 


CANADA, VANCOUVER 


Renold Coventry, 


Ltd. 





*Trade Mark Reg. U.S.A. and Canads 


STON GEARS 
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What the Progressive 


ESIGNEK 


Should Know About 
The Rosan Locking System 
For Threaded Inserts and Studs 










































This edge broaches accu- Pressure for installing ring 
rately straight down. is applied to the ring only. 
| 


rr 
































el } Developed tooth form pre- 
en ; : , vents material cracking 
— * hs disturbed under stress or tempera- 
| wane tmstening. ture variations. Chips fall 
nd into counterbore. 
ve 
se 
The threads in the parent The internal threads of 
material are free from im- the insert are free from 
A pact loads while installing. : distortion, 
rts 
Dfe) Postwar Products...thousands normal torques, and they are replaceable 


of them... will be made of light metals, without disturbing the parent material. 


ad plastics and plastic impregnated woods. Thees fedtenion entice have 


This means fastening problems... serious 





been a boon to the aircraft industry and 
ones; and every progressive designer 


should know that The Rosan Locking Sys- 
— tem for threaded Inserts and Studs has 


TS out the country. 
solved such problems completely. 


Ofe) they are now in use by the majority of the 
: 


important aircraft manufacturers through- 


Write for our free catalog and submit your fastening 
, s 

Rosan Locked-in Inserts and how 
problems to our engineering department. Consul- 


Studs give all kinds of soft materials the taibeie tiie: Winnie atest 


fastening strength of steel. They cannot connnntiun éndh tite end abies 


nada 


loosen or turn under vibration or any Department. 
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HYDRAULIC POWER UNITS - 3000 P.S.I. 


Packaged Assemblies Combining High Pressure Low Volume and Low Pressure 


High Volume Pumps and Valves for Manual and Automatic Control 





PRESSES - CALENDER ROLLS +> HYDROSTATIC TESTS-ROLL BALANCING 
BROACHES + PRESSURE SEALS + FLOW TESTS + BEARING FLOTATION 


Ay- Loe Aydrauie Unit 


These units have been in extended service in Rolling Mills 
* Textile Plants »- Chemical Plants - Plastic Plants - Testing 
Laboratories - Research Laboratories - Rubber Plants - Powdered 
Metal Industry - Aviation Research - Airplane Manu fac- 


ture for Standard Equipment and Production Test Procedure 


3000 P.S.I. Pumps in Capacities of V2- 1- 2- 3 GPM - Hy-Lo Combinations 5 GPM and Up 


& 
Experienced Hydraulic Engineers Are Available Without Obligation 
* 


THE NEW WORK AIR BRAKE COMPANY 


Ay draulee Qrwition a 


420 LEXINGTON AVENUE, NEW YORK 17, N.Y. + FACTORIES: WATERTOWN, N. Y. 
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The Closest Approach 
to Perfection 


GEARGRIND Machines give you both production and the tolerances 
required by modern engineering. Low overall production costs 
reflect the accuracy that practically eliminates rejects and provides 
the fine finish that makes many operations unnecessary. 

We manufacture a complete line of “GEARGRIND” Ma- 
chines for the Formed Wheel Grinding of external and 
internal gears, internal involute splines, straight 
splines, racks and serrations, as well as 
special! machines for special grinding 
operations. 


CATALOG 
ON REQUEST 
Covers all GEAR- 
GRIND Machines 
and Contract Grind- 


= GEARGRIND — 
ing Service. ew rrnoTs 


neil 


we 


COMPANY 


MACHINE 


<opucT ENGINEERING — SEPTEMBER, 1945 


Manufacturers of RZEPPA Con- 
stant Velocity Universal Joints 
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@ Cut installation and maintenance costs to the bone! 
Security Locknut does everything the castellated nut does 
and yet there is no hole to drill..no cotter key to 
bother with..no separate parts to handle and store.. 
no special tools required to apply or remove..no 
fixed positions of adjustment..no unfinished appear- 
ance or ragged projections to snag flesh or clothing! 


Security Locknut does everything the ordinary locknut 
does and in addition provides (1) positive isolation 
locking and (2) re-use without selective fitting. Does not 
require bolt tension. 


When you use Security Locknuts your bolt fastening 
problems are solved—they save you money... they're 
J easy to apply, easy to adjust...and they stay put until 

you take them off! Vibration can’t shake them loose. 
SEND FOR Investigate this better, safer bolt fastener at our ex- | 





FREE SAMPLE pense, without obligation. Give Security Locknut your 
= toughest test job. Write for f amples and prices! 
ACTUAL TEST oughest test job. Write for free samples prices! 
SIZES: SECURITY LOCKNUT CORP., Dept. 902, Chicago 5, Illinois 


National Course, A SUBSIDIARY OF C. G. CONN LTD., ELKHART, INDIANA 


Va-54-Va-Vq-| 
National Fine, ] 


— HOW IS — LOCKING PRINCIPLE WORKS! 
ISOLATION LOCKING PRINCIPLE! 


When Security Locknut is applied to bolt, steel collar becomes 





Security is a patented combination of or- | 
dinary nut and oval steel collar with ears, 
fabricated into unit by press fit of oval 
collar into countersore in crown of nut. 


completely isolated from nut and is actually a part of the bolf. 
The collar devotes its entire strength to gripping the bolt. The nut "4 | Threads in collar are misphased so that 





bears al! the bolt stress and effects of vibration. The ears of the bolt pushes collar away from bottom of 


counterbore distance of % to 2 thread 
collar prevent nut from turning. (See sketch at right.) aloes een Ms 


Bolt passing through oval collar forces 
collar into round, isolating it from sides 
of counterbore also. Collar is now com- 
pletely isolated from nut and is tightly 
locked to bolt. 


RE-USE WITHOUT SELECTIVE FITTING! 


Because Security's oval, spring steel collar is unusually RESILIENT, 
Security Locknut can be used and re-used time and again on any 
Nut bears entire load, leaving collar free 
of load stress. Nut is kept from turning 
by ears of collar. 


bolt of like size, without loss of effective locking power, regardless 
of maximum or minimum thread diameter tolerance. No matching! 
Just pick up the nut and apply it with ordinary wrench on any bolt 


of like size and it stays put until you take it offl When nut is removed from bolt, locking 


collar resumes oval shape and is again 
tightly held in counterbore of nut. 












LOCKNUTS 


1945 
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IF A STOCK DESIGN IS “in the 
cards” the Corbin “Industrial Cata- 
log” can be a priceless time-saver! A 
minute or two spent with this care- 
fully indexed, illustrated booklet can 
turn up just the design you have in 
mind for a specific job. If you haven't 


a copy — write for one. 
































IF YOUR DESIGN’S AT THE 
BLUEPRINT STAGE and you would 
like an outside viewpoint on certain 
details — send the blueprint to us for 


detailed study. 





IF THE APPLICATION IS IN- 
VOLVED or if you have several de- 


signs you would like to discuss — ask 
a Corbin Lock engineer to drop in. 
His extensive knowledge of quality 
locking devices and applications in 
every industry can be of invaluable 


help. Write, wire, phone. 


CORBIN CABINET LOCK DIVISION 


THE AMERICAN 
NEW BRITAIN, 


HARDWARE 


CORPORATION 
CONNECTICUT 


'*Safety first...and last...when Corbinlocked’’ 





MAIL BOXES ° 
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SUITCASE LOCKS »* HINGES * DRAWER LOCKS * PADLOCKS * TRUNK LOCKS * CABINET LOCKS * CATCHES 
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WHAT NEXT... 
wmv so WITH FIBERS OF GLASS ? 


WRAPPED IN GLASS BLANKETS — the valuable 


liquid contents of railway tank cars are being 
maintained at safe temperatures with Fiberglas* 
Thermal Insulation. These light, fleecy blankets 
of glass fibers have exceptional insulation effi- 
ciency from sub-zero temperatures to 1000° F. 
And, being glass, the fibers will not corrode, 


are noncorrosive to metals in the presence of 





moisture. Fiberglas is resilient, too—doesn’t set- 
tle or pack down under vibration—an important 


advantage in all sorts of insulated equipment. 

















JIGS, DIES AND FIXTURES of 


Fiberglas-reinforced plastics are now 
heing used by industry to speed the 
process of tooling up for production 
changes. This is only one applica- 
tion of an entirely new structural 
material made by combining Fiber- 
glas Cloth with low-pressure or con- 






tact resins to produce extremely 


UNDERGROUND TASK FORCE thar. 


\mericas fleet of mine locomo- 
tives that helps get out the coal 
for our war plants and homes. And 


strong, yet lightweight, dimensional 
ly stable laminates. Fabricating tech- 


nique is simple, fast, inexpensive. 








the electric motors powering most 


of them are insulated with Fiber- RADIO AND ELECTRONIC EQUIPMENT 


glas Electrical Insulation Mate for ships or aircraft requires parts made 


rials. These are strong, inorganic of tough, strong, stable low-electrical 
textiles woven of yarns made from 





' é Engineers, technicians and product 
loss materials. Fiberglas Mat is used as 





Nas iain atnak Wiens the teinboneing bese iu higheecceure’ designers have used Fiberglas to 
Suitably impregnated, they pro- plastics laminates of which such parts advantage in hundreds of ways 
vide high-safety-factor insulation are made. Fiberglas Mat is a thin, light- during the war years. Perhaps it 
that — moisture, heat, oil and weight web of fine glass fibers that pro- can do a better iob for you—now 
orrosive vapors. vides a combination of electrical and 

mechanical properties not obtainable or postwar. War uses will, of course, 








in any other single filler material continue to rate top priority on all 
Fiberglas products until the Jap is 


/ 
Buy War Bonda .. for Keeps: licked. But full information and 


samples for experimental purposes 











Write Owens - Corning Fiberglas 
Corporation, 1807 Nicholas Build- 
ing, Toledo 1, Ohio. 


are always yours for the asking. 
*T. M. Reg. U. S. Pat. Off. In Canada, Fiberglas Canada Ltd., Oshawa, Ontario, 
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Hundreds of short cuts—bottlenecks eliminated 
— thousands of man hours saved every week 


— it’s easy when you make full use of the 
DoALL. 


toothed band saws to cut any kind of material 


quickly and so smoothly that finish machining is 
rarely necessary. 


Six models available, each equipped with Vari- 
able Speed Control, Job Selector showing the 
proper saw to use for each material, and motors 
—all set up, ready to operate. 


Cut a special wrench out of bar stock, a die 
from a 10" block, a replacement part for some 
crippled machine, 50 to 100 shapes from stacked 


sheets, or other production work. ; 
- Learn more about the DoALL, which soon pays 


for itself in time and metal savings. Send for 
illustrated literature today. 


NDUSTRY’S NEW SET OF TOOLS 


The DoALL does internal and external cutting— 


accommodates a whole series of narrow, hard- 











Ae) A [as +) C= = 
“i tee | | f = 1 Py = 
7) i 


Magnetic Chucks 
Surface Grinders 





a ; SCLLOWASTER 
Colloidal Oils Dust Collector 





Oi \F @ 








‘| Band i ae 4 
i Files | mn. 


Gage Blocks 
with Instruments 








Contour Sawing Band Filer i 
Baltimore $A 5778 Dallas H 6810 
Birmingham 3-0502 Dayton HE 2738 
Boston ASP 6669 Denver KE 7511 


Buffalo PAG666 Detroit TE 2-3060 
Chicago «SEE 1166 =EI Paso MAIN 7046 le 

Cincinnati MAIN 3929 Grand Rapids 8-0922 Houston C 6588 
leveland EX 1177 Hartford 6-7296 indianapolis Lt 9957 


SS 6 ee ee ae me a I nn 


gies on 


Kansas City WA $857 “Milwaukee 


‘WO 5950 New York MU 4-1514 
Los Angeles TR 3871 Minneapolis GL 1173 Orlando 
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6056 St.Louis CE 3621 


renner nee 


Philadelphia VIC 2318 
Pittsburgh AT 3386 
Providence Wi 1515 
Reading 1258 
Rochester CUL 174 
Rockford MAIN 227 


Salt Lake City 3-9074 
San Francisco GA 4784 
Seattle EAST 7500 
Statesville 518 
Syracuse 3-1212 


Toledo AD 8472 | 
Tulsa 4-604) | 
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WITH SINGLE-ROW BALL BEARINGS 


AVKRMA-AVFFMANN 


PRECISION ROLLER BEARINGS 





NORMA-HOFFMANN BEARINGS CORP'’N., 








STAMFORD, CONN., U.S.A. © Founded in 1911. 


Write for the Catalog. Let 


our engineers work with you. 


160 


“capacity than any other single-row. 
~ bearing of like dimensions. Thus, when_ 


MAXIMUM CAPACITY 
IN MINIMUM SPACE 
















NORMA-HOFFMANN PRECISION 
ROLLER BEARINGS are used in place 
of ball bearings, a greater factor of © isd 
safety is provided, together with added 
life, particularly under vibration and | 
overload. PRECISION qualities in work- | 
manship and materials adapt them 
alike for both low and high speeds. 
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Things Douel 


Use Our Production Experience 





and Plant Facilities 


Do you need parts OF complete products to market 
under your own brand? In our modern 110,000 square 
foot plant, we have the men, equipment, and facilities to 


manufacture to your specifications, on a contract basis. 


Call Us “loday 


The production ability that has won four Army-Navy 
“BE” awards can be put to work for you now of 
your peacetime products. Send your specifications 
for prompt, accurate estimates. Address all cor- 
respondence tO Product Research Department. 





Main Plant 


Los Angeles re Leonis Boulevard N a R D o N 
ESTABLISHED , Calif., LAfayette 096) r 


1922 


ise, 


East 
. ern Office: 345 Mad 
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CHAIN DRIVE IS POSITIVE, PROFITABLE... de 

ASSURES PRECISION, QUALITY OUTPUT ni 

4 Not bi ” 
Teer #8 Constantly delivering an unvarying flow of power, Morse Silent ™ 
Fl Ye Chain Drives can’t slip, can’t waste power because Teeth, not Fic 
ip ; Tension, turn the wheels. Always maintaining an absolutely a 
ef constant speed ratio, Morse Chain Drives assure full capacity me 

: machine production, even though subject to severe overloads. eit 





Morse Chain Drives are longer-lived; they require no tensional 

. adjustments, reduce replacement and maintenance work, and 
“down” time. And they’re unaffected by atmospheric condi- 
tions, idleness or oil. In all types of applications, Morse Silent 
Chain Drives deliver up to 99.4% efficiency with smoothness 
and quietness only Morse Drives can give. 





Whatever your power transmission problem, consult your 
Morse engineer—or write direct to Morse, Ithaca. 





CHAINS CLUTCHES 


vz : ‘ £ 
oor : 4 Pane ER Ss — agpocen! 





MORSE CHAIN COMPANY e ITHACA, N.Y. ¢ DETROIT 8, MICH. © A BORG-WARNER INDUSTRY. 


5 . c ; 
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Elementary in principle—revolutionary in per- 
formance—the Saginaw Recirculating Ball Bear- 
ing Screw and Nut represents a far-reaching 
development in the science of actuating mecha- 
nisms. It brings new ease, accuracy and efficiency 
to the functions of elevating or lowering, open- 
ing or closing, expanding or retracting. 


Fields of application are practically unlimited. 
The Saginaw Ball Bearing Screw and Nut can be 
produced in a wide range of sizes; can be actuated 
manually or by power, with the power applied to 
either the screw or the nut. Its exceptional effi- 
ciency as contrasted with conventional screw and 
: nut devices reduces torque 

requirements as muchas 75 

per cent, permitting great 

weight saving in motor 

drive and gear box where 


Write for free descriptive booklet on 
your company letterhead. Depart- 
ment 25-PE-8, Saginaw Steering 
Gear Division, Saginaw, Michigan. 


DIVISION, 
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aginaw Steerin g 


GENERAL MOTORS CORPORATION, 


power is used. However torque is applied, trans- 
mission of power is positive, uniform, smooth. 


This revolutionary unit is the result of years of 
experimentation in the development of the re- 
circulating ball bearing steering gear for auto- 
mobiles and trucks. There may be an applica- 
tion for the new Saginaw Ball Bearing Screw 
and Nut in your production. Our engineering 
department will be pleased to give your problem 
special attention. 


. 





e) 
ey 


TN VN 


THE PRINCIPLE—In the ordinary nut 
and bolt, power is consumed by fric- 
tion caused by the threads riding on 
each other (left). To ease friction and 
thus decrease actuating effort, Saginaw 
Steering Gear devised a means of 
inserting and keeping balls between 
the threads connecting the nut and 
bolt (right). 


The balls recirculate through a special 
channel (see inset). Operating effort 
is decreased two-thirds; efficiency 
climbs to 90 per cent. 


Gear 


SAGINAW, MICHIGAN. 


\ 
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NNN 














27 BULLETINS on 


Ball ri ir i 
ee ae installation, use and 
: enance. Available to shop men, maintenance 
en 
, engineers, designers and draftsmen 
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ELOAD OF DUPLEX BEARINGS 


@ PRELOAD BY MEANS OF sHIMs a 
~erRrAD OF 





HOW TO ADJUST THE PR 
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MARLIN - ROCKWELL CORPORATION es Xp 


Executive Offices: JAMESTOWN. N. Y 


<3 ar ach 
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Faster.. Easter Material Handling is 
AVAILABLE NOW! 


Typical Ahead-of-the-Field 
Equipment AVAILABLE NOW! 









Get the extra speed and ease... the modern efficiency of 
Designed and Built by 


MOELLENBROCK & WILKE G E N E R A L 
Washington, Missouri 
INDUSTRIAL PNEUMATIC 
TIRE*TUBE* WHEEL UNITS 












Utility Hand 
Truck 






@ You can’t expect material 
handling equipment de- 
signed in the “Gay Nineties” 
to keep up with the demands 
= of modern plant hauling... 





And it isn’t necessary! 





eehtnanenee Specify and insist on General Industrial Pneumatic 

_j and Furniture Tire-Tube-Wheel Units on all new equipment you 

ei Truck ° , ; 
buy . . . the pioneer, proved Top-Quality, wide- 





base-rim tire combination that: 


(1) Rolls easier, faster over rough, smooth or soft 
surfaces; (2) stops cargo spillage, breakage and equip- 





ment breakdowns due to jolting; (3) ends excessive 
¢ floor wear; (4) reduces mainterance to the minimum; 
(5) moves more loads—faster; (6) saves time—money. 





Only General Industrials can guarantee this per- 













Beverage formance. Send coupon for complete information. 


Truck 





AVAILABLE 8”-22”0.D. © Assembled Tire « Tube « Wheel Units 








vA 


DEPT. 6, THE GENERAL TIRE & RUBBER COMPANY: AKRON, OHIO 


Please send General Industrial Tire Bulletin to: 


NAME 





ADDRESS 





TITLE 
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HERE’S THE 
w ON © snort 


OF POSITIVE POWER 
@ LONG CENTER DISTANCES or short, Baldwin- 


Rex roller chain belts are equally efficient. They trans- 



















mit smooth, positive power ... accurately time operations 
to the split-second regardless of center distances. 




















@ THIS CONTINUOUS SHRINKING 
machine, for example, takes advantage of 
the ability of Baldwin-Rex roller chain 
belts to deliver positive power. No worries 
here about slipping or faulty timing. 
Baldwin-Rex transmits every ounce of 
power ... smoothly. There’s no need for 
frequent adjustment... no constant main- 
tenance problem... no hazard from static 
electricity. 








(6) AS INDICATED on this plan of the shrink- a 
ing machine drive, Baldwin-Rex roller chain a 
belts can be used on both long and short centers 3 
... with equal efficiency. They are highly shock t 


absorbent... quiet in operation and not depend- 





ent on set distances between centers for effective 
and proper operation. For the best in power 
transmission or timing, rely on Baldwin-Rex. 


For catalogs on Baldwin-Rex roller chain belts or com- 
petent information on your specific drive problems, write 
to BALDWIN-DUCKWORTH Division of CAAIN BELT & 
COMPANY, 321! Plainfield Street, Springfield 2, ned 


cs 





i 


BALDWIN-REX ROLLER CHAIN BELTS 


Baldwin-Duckworth Division, Springfield 2, Massachusetts * Rex Chain Belt Division, Rex Conveyor and Process Equipment Division, Milwaukee 4, Wisconsin 
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MILLIONTHS OF AN INCH FOR SALE BY VINCO 


. 








HNCO CORPORATION, 8867 SCHAEFER HIGHWAY, DETROIT 27, MICHIGAN; SALES OFFICES, NEW YORK, CHICAGO, CLEVELAND 





i-Automatic Hydraulic Spline and Gear Grinder « Optical Master Inspection Dividing Head « Involute Checker « Angle Tangent to Radius Dresser 
index Plates e Precision Vises ¢ Sine Bars « Straight-side Spline, Serration Spline, Involute Spline and Helical Spline Plug and Ring Gages « Thread 
gs, Rings and Setting Plug Gages « Spur and Helical Master Gears ¢ Munition Gages « Propeller Hub Gages « Built-up and Special Gages « Gear 


lling Fixtures « Spline and Index Fixtures « Hydraulic Power, Control, Utilization and Distribution Units « Engineering, Design and Development 
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VARIATIONS IN 
WIRE DIAMETER 
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CLEVELAND WIRE SPRING 


Cleveland 


1281 East 
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\ Largest Makers of ’; 
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Street, 





In spring as in wire, there are 
small but unavoidable varia- 
tions in diameter which may 
greatly affect spring perform- 
ance; stresses due to dynamic 
and eccentric loading; vibration 
transmitted from outside 
sources; rubbing contact; buck- 
ling; and other factors which 
defy theoretical calculations. 


It is the business of Cleveland 
spring experts to design springs 
so as to avoid failures due to 
both avoidable and unavoidable 
causes, yet producing the sim- 
plest, most inexpensive springs 
which will do the work. 


qa 
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hb» 
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AVOIDING ~ UNAVOIDABLE 
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BUCKLING 














INCORRECT 
WINDING 





The Design Service of this or- 
ganization, backed by seventy 
years of experience, is yours for 
the asking, without cost or 
obligation. More and more, 
large spring users and their pro- 
duct engineers, by availing 
themselves of this service, find 
they can avoid spring failures 
which in the past have often 
been thought unavoidable. 





The best time to consult Cleve- 
land spring engineers, is while 
plans are yet in their prelimi- 
nary stages, when changes, if 
needed, can be made with the 
least trouble and expense. 
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ya. we make SPECIALS"! 


Just take a good look at the picture above—a sample 
assortment of nonstandard products which we have 
made by the upset method. Most of these could not have 
been produced, in the time and quantity required, in 
any other way. 

The upset or cold forging method also saves materials 
and lowers costs. And in many cases it makes a stronger, 
better product than that produced by other methods. 

Maybe we can show YOU some important SAVINGS. 
Tough “specials” are right down our alley. Write us. 
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HOLO KROME — SOCKET SCREW PRGOUCTS — 
THE se SCREW CORP. HARTFORD 10, CONN. U.S. 





SOCKET SCREWS 


Manufactured by the Holo-Krome exclusive, patented method 
whereby the head, socket and body—in fact, every portion of 
the screw (threads excepted) is Completely Cold Forged .. . 
Superior quality, uniform accuracy and greater strength are 
the results . . . Yes, Holo-Krome does guarantee every single 
Screw to give Unfailing Performance! 


THE BETTER FASTENING METHOD 






Propuct ENGINEERING SEPTEMBER, 14) 












es fs’ & 


















)D 








1945 


Through metal arteries, goes the lifeblood 
of your machine—oil or grease. Each vital 
part is fed and the machine is always 
rarin’ to go! That’s the function of Alemite 
Centralized Lubrication. It’s available in 
four types, each practical for almost any 
machine, for manual or automatic opera- 
tion. 


“Foolproof Lubrication” is what users say. 
Alemite Systems end the danger of human 
error because even inexperienced help can 
be quickly taught how to use them. 


Machines don’t stop for Alemite Central- 
ized Lubrication. Each bearing, no matter 
how inaccessible, is given a positive, meas- 
ured quantity of oil or grease. The control 










Another Product of 


STEWART 
WARNER 
=p 


CONSULTATION °¢ 
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is from one central, easy-to-get-at point. 
Time normally taken for lubrication is now 
added production time. So, no wonder 
many plant owners are changing to Alemite 
Centralized Systems on present machines. 


Results like these are common: A huge 
rotogravure printing press contains 500 
bearings. It is positively lubricated while 
in operation in 10 minutes per 24 hour day. 
Former lubrication time—2 hours every 
day and the press had to be shut down. 


When you design Alemite Centralized Lu- 
brication into your machines you get these 
important advantages: Protection against 
human error... machines with prolonged 
serviceable life capable of ““M.P.T.”’*... 
you minimize costly field service through 
improved performance of your machines. 
You add importance to your reputation as 
a designer. These are all sales and compet- 
itive advantages you shouldn’t overlook. 


* More Productive Time 


ALEMITE 
Finat in Modern Lubrication 


ENGINEERING «© EQUIPMENT e¢ LUBRICANTS «+ 
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MAINTENANCE 


Send coupon below, requesting “no 
demonstration of the 


e 


obligation” 
four new Alemite Cen- 
tralized Systems. An 
Alemite Lubrication 
Specialist will demon- 
strate with transparent 
working models right 
at your desk. He will 
also explain how you 
can design these sys- 
tems into your present 
and coming new ma- 
chines. 


\y 





JUST SEND THE COUPODR 


ALEMITE, 1808 Diversey Parkway, 
Chicago 14, Illinois 


Have an Alemite Lubrication Spe- 
cialist call and demonstrate the four 
new Alemite Centralized Systems of 
Lubrication. 

Company — 


Name 


Address 





City-.... . - 








Choose Right-Angle Loading 
for Outstanding 
Performance .. . 


@ If you haven't a ROLLWAY BEAR- 
ING CATALOG in your engineering file, write 
for one today. And ask our engineering special- 
ists to help you in selection of the type and 
series best suited for your application. Just send 
a print of your assembly with specification of 
load, speed and type of service for confidential 


analysis. No charge. No obligation. 


ROLLWAY 


CYLINDRICAL ROLLER BEARINGS 


SALES OFFICES; Philadelphia * Boston + Pittsburgh « Youngstown * Cleveland « Detroit + Chicago * St. Paul * Houston + Tulsa » Los Angeles 
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MODERN STREAMLINE COUPLINGS 


SAVE TIME! «© SAVE MONEY! © SAVE MATERIAL: 


Hansen Couplings are streamlined for speed, ease of operation, low 
cost and peak production. To meet tomorrow's keen competition short 
cuts in production have to be made in the way of time saving on 
production, man hour savings and savings in material. 


Hansen Couplings save all along the line because they are simple and 
easy to install and to operate. Take for instance the Hansen Push-Tite 
air coupling, a slight push of plug into socket, coupling is connected 
and air is automatically turned on. To disconnect operator merely slides 
sleeve back with thumb, plug is ejected and air is automatically turned 
off. Operator connects and disconnets air line right at his bench, no 
wastage of his time going back and forth to connect or disconnect or 
to turn air on or off. Full swivel action prevents kinking of hose. 


Hansen Couplings will handle pressures up to 10,000 pounds without 
leaking, saving considerable volume of air which is costly. 


Hansen streamlined couplings are far in advance of the field and cut 
down operating time and cost while boosting the production volume. 
Send for the Hansen industrial catalogue—it’s free. 








THE HANSEN MANUFACTURING CO. | 


1786 EAST 27th STREET +*« CLEVELAND 14, OHIO 
































ENGINEER trouble-free Suet". 
operation into your machines 


@ Service-proved for years on cranes, crushers, ore bridges, dredges, a Gwe’ 
shears, presses, machine tools, and other machinery of all kinds, & 
Trabon Lubricating Systems make certain that every bearing receives f a 
just the desired amount of lubricant, at just the desired frequency, bi 
automatically, while the machine is in operation. 





Trabon Lubrication eliminates costly downtime while a man crawls 
around lubricating each bearing individually, the breakdowns, 
costly repairs, and lost production if he misses one. _ 


Let Trabon engineers with their long and successful experience 
in this work, show you how a Trabon Lubricating System, individually 
engineered to the requirements of your own particular job will 7 | _——_ Y 
help you increase production, and cut your costs. Fully descriptive = 
engineering bulletin sent on request, Simply tell us the kind of 
machine you wish to lubricate. Trabon Engineering Corporation, F | 
1821 East 40th Street, Cleveland 3, Ohio. ae bs 






c 


LUBRICATING SYSTEMS 


... for Machines and Machinery of all kinds 





ORIGINATORS AND PATENT OWNERS OF THE SINGLE LINE REVERSING LUBRICATING SYSTEM 
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Positive vapor-control in high altitude flight 
Stabilized flow of bubble-free fuel 
Trouble-free bearing and seal arrangement 
Self-priming even under extreme conditions 
Ability to pump the fuel tank dry 

Variety of installation adaptations 


Increased engine power, faster climb and higher 
altitude capabilities of modern aircraft demand a 
fuel booster pump having greater and more positive 
vapor separating characteristics to handle the 
larger fuel flow under the more severe operating 
conditions. 

To meet this demand, PESCO now offers an 
entirely new fuel booster pump—a tank-mounted, 
compact, electric motor-driven, centrifugal pump in 
various models for either submerged or external 

installation. PESCO precision workmanship assures 
PESCO advanced design and per- a gj the highest standards of performance and depend- 
formance extend through a complete ability. Write today for new “PESCO Vapor 


line of air, vacuum, fuel and hydraulic 


pumps... precision equipment meet- ff #¥ Control” Booklet No. 9. PESCO Products Co.. 
in ractically all aircraft needs for ¢ f . i a ie ls : . . _ 
candied liquid inh ait Ueatead (Division Borg-Warner) 11610 Euclid Ave., Cleve- 


Power. land 6, Ohio. 


e4 


PRODUCT ENGINEERING — SEPTEMBER, 1945 

















TIGHTEN 
SET SCREW 
HERE 
* 
TIGHTEN 
JACK SCREW 
HERE 


po ieaaann 
OFF 


@ The simplest, surest mechanism 
ever devised for holding wheels to 
shafts! No flange. No collar. No 
protruding parts. 


@ The Taperlock Sheave mounts 
as a complete unit. Slip it on, line 
it up and tighten while sighting. 
It’s in place on the first try! 


@ The bushing is wedged into the 
sheave by means of set screws— 
with a firmness equivalent to a 
shrunk-on fit—whether the shaft is 
standard or normally undersize. 


@ The Taperlock runs true. The 
bushing extends the entire length 
of the hub; it provides a full bear- 
ing surface. 


@ Close mountings are made pos- 
sible. No flange nor collar nor 
other device is required at either 
end of the sheave hub. 


@ The Taperlock “unlocks” with 
less effort than any other sheave— 
due to its special taper. 


@ Taperlock Sheaves will be 
stocked by Dodge Transmission- 
eers in principal cities—and will 
be available in ALL stock sizes. 
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New TAPER LOCK 94c21 


Easy on—easy off—locks fast to the shaft! ALL the advantages you've 
ever dreamed about in a sheave are here—in the simplest, quickest 
acting mechanism ever developed for the purpose! 





For full details call your local Dodge Transmissioneer. You’ll find 
his name listed under “Power Transmission Equipment” in your 
classified telephone directory. Or write 


DODGE MANUFACTURING CORPORATION, MISHAWAKA, INDIANA 


D 


MISHAWAKA 
ww 


SIGN OF THE DODGE TRANSMISSIONEER . 
There are 257 Dodge factory graduate Transmissioneers, located in e..9 
principal cities, to show you NEW and BETTER ways of transmit- 


ting power. See your local classified telephone directory. 





Propucr ENGINEERING SEPTEMBER, 1945 








FLEX-O-TUBES in the vaunted Curtiss-Wright 
Helldiver withstand the terrific strain of dive- 

















bombing runs and help to provide the extra 
measure of reliability that has made the Navy’s 


air wing the scourge of enemy fleets. 









Landing gear of Curtiss-Wright 
Helldiver showing Flex-O-Tube 
assembled for hydraulic brakes. 
(Photo courtesy Canadian Car 
& Foundry Co.) 


Vibration-proof, highly flexible, and durable 


under all conditions of temperature and humid- 





ity, Flex-O-Tubes have proved their superiority 
in victorious Allied aircraft, automotive equip- 


ment, and construction machinery. 


Let Flex-O-Tube Engineers, with many years of experience in designing hose assemblies for specific 
applications, assist you in your wartime and postwar problems. 


LAFAYETTE at 14th AVE., 


a DETROIT 16, MICHIGAN 
EB 2 a Offices: CHICAGO - FORT WORTH 
* LOS ANGELES - NEW YORK 


SEATTLE - TORONTO, ONT 
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WHITNEY 
CHAINS 


The Only Silent Chain made 
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tkewise full. roynd — 
fenterless ground and hardened for 
maximum wear resistance, Whitney is 
the Only silent cha; 
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REEP ABREAST of PUMPING PROGRESS | 


NO PISTONS—NO VALVES 
LOW TURBULENCE—LONG LIFE 


If you operate pumps, or ever expect to, here’s a 
new book you should have. And if you are troubled 
with a pumping problem, here’s your answer! There's 
nothing like the R & M Moyno for “impossible” 
pumping jobs. 

The Moyno handles everything from free-flowing 
liquids to non-pourable pastes, passes solids in sus- 
pension, discharges in a continuous flow at pressures 
as high as 1000 p.s.i., stands up where other pumps 
fail. No other pump is like the Moyno. Thousands 
are in service. 

Find out what the amazing Moyno can do for you. 
Send for new Book No. 20. It explains the simple 
Moyno principle, gives volume and pressure rat- 
ings, shows standard and special appli- 
cations. Keep posted on pumping progress. cia 


Ask us for your copy, now/ 








CONSTRUCTION AND PERFORMANCE — SPECIFICATIONS AND DIMENSIONS 


— A OO, 
- & 





SPRINGFIELD, OHIO 


ford nt 


DRIVES - FANS - MOYNO PUMPS - FOUNDED 1878. 
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MODEL JA 
50,000 R.P.M. 


$29” in U.S.A. 


Weight 12 ounces: Length 6% 
inches; Chuck Size inch 
Wheel guard removed 4 
for better illustration. 


@ The JA Featherweight is a distinct improve- 
‘ment over all models previously produced by 
Madison-Kipp, the originators of really high 
speed grinders. The same low price, $29.75 in 
U.S.A., remains. It is a postwar design for which 
materials have been released early. The pre- 
announcement output was geared to expected 
demand. Deliveries will be made of stock as long 
as possible. 




















MADISON-KIPP 
DIE CASTINGS 


Illustrated are die castings used in the Kipp Air 
Grinder, Model JA (above). The Madison-Kipp 
Die Casting process offers the product designer 
almost unlimited opportunities to add pleasing 
appearance, light weight and improved strength 
at an over-all cost saving. It may offer you 
substantial assistance for your present and future 
projects. Please send prints to Madison where 
all estimates and quotations are made. 


MADISON-KIPP CORP. 


206 WAUBESA ST., MADISON 4, WIS. 
Sole Agent in England: W m.Coulthard & Co., Ltd.,Carlisle 
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Oo 50 
HUNOREDS CUBIC INCHES PER MINUTE 
Available in sizes '/4"", 4", '/2"" and 34" 


Wir air flow regulated 
by screw action, changes in volume take 
place with constant progression—not a series 
of ‘‘steps’’—but with micrometer accuracy. 
Control of the air flow is absolute—from 
zero to maximum. 


Simple—dependable—rugged. Only two 
moving parts—stem and poppet. 


Write for bulletin which gives information 
on different sizes and applications. 












\.WALVE CO. 


q ae 5495 Epworth Boulevard 
yt DETROIT 10, MICHIGAN 
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Are You Launching a New Product with 


LIMITED CAPITAL? 


You’ve got the product, you’ve got the sales 
plans, the men and a sizeable piece of capital. 


But first you feel you’ve got to get a plant, 
and tools and machinery, and set up a pro- 
duction line. 


And it all takes capital! And when you get 
around to merchandising your product 
through the trade and to the consumer, that 
money is going to be spread woefully thin. 


“Divide and Conquer”’ 


Why not divide the job into “manufacture’”’ 
and “distribution”, and concentrate your 
available capital and your manpower on one 
part at a time. BUT reverse the usual pro- 
cedure and get going on the distribution first. 


Get your product into the hands of dealers 
and to the public, without waiting to set up a 
factory of your own. That can come later, 
and in good time. 


The important thing is to get there with the 
goods first. Get entrenched in distribution 


all 


channels ahead of the other fellow in the mad 
scramble for that pent-up demand for con- 
sumer goods. 


Let Lewyt be your factory 


You can eliminate factory investment, in- 
ventory in materials and labor... and cuta 
sizeable chunk of time from your delivery 
schedule if you ““Let Lewyt Do It’. 


You may find that we can actually save you 
money on the production. We are so accus- 
tomed to finding short cuts in tooling-up, 
economies in assembly methods, that getting 
a new job going in jig time and without lost 
motion comes natural. 


Let us take over the production end . . and 
you concentrate your capital and your efforts 
on the distribution. It’s a combination that 
can get you off to a head start in the con- 
sumer market on that new product of yours. 


* * * 
Write on your business stationery for 48-page book, ‘‘Let 
Lewyt Do It’’—the story of the Lewyt organization in pic- 
tures. Lewyt Corporation, 68 Broadway, Brooklyn 11, N.Y 


Cw 





FOR MORE THAN 50 YEARS A CONTRACT MANUFACTURER... EXPERTLY STAFFED TO PRODUCE COMPLETE ELECTRONIC 
AND MECHANICAL ASSEMBLIES, COMPONENT PARTS AND SUB-ASSEMBLIES, TO THE MOST EXACTING REQUIREMENTS 
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CONTINUE BUYING WAR BONDS = 
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® “The impossible takes a little longer’...this is one way of saying that the 
draftsman lets no out-worn conceptions restrict his creative ideas. Yet without 
his specialized technique for expressing ideas on paper, the designs he creates 
could scarcely be turned into substance. As the draftsman relies on his own hands 
and eyes, he calls likewise on his drafting instruments to serve him functionally. 
So integral a part of his technique do they become, they are virtually his partners 
in creating. 

For 78 years Keuffel & Esser Co. drafting equipment and materials have 
been partners, in this sense, in creating the greatness of America, in making 
possible our fleets of ships, our skyscrapers, our overwhelming weight of armor 
on the battlefield...So universally is K & E equipment used, it is self-evident 
that every engineering project of any magnitude has been completed with the 
help of K & E. Could you wish any surer guidance than this in the selection of 
your own “drafting partners’? 

Because of their balance, smooth action and responsiveness to your hand, 
you will find that using MINUSA* Drawing Instruments is almost as natural as 

breathing. Their legs are round and ta- 

& ao . 
" pered, without the harsh feel of sharp cor- 
: Te rine rs | rn € reat r Gg ners. Joints are firm, snugly fitted, and 
satin-smooth in operation. Yet these instru- 
ments are strong and durable, for their 
precision will outlast years of continuous use. For complete data on MINUSA* 


= Drawing Instruments, write on your letterhead to Keuffel & Esser Co., Hoboken, N. J. 
a *KEG..U. 8. PAT. OFF. 
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Help 
Insure Automatic Centralized Lubrication 


The sole value in an automatic, centralized lubricat- 
ing system is to be automatic ... to assure complete, 
positive lubrication of every bearing at regular, 
carefully timed intervals without constant attention. 
Trabon Engineering Corporation spares no detail to 
insure such dependability in Trabon systems. 


Of prime importance is the drive mechanism. Failure 
here could lead to disastrous results. So special atten- 
tion is given to the selection of gears, worms and 
speed reducers as required on the various Trabon 
Models. They must be tough, long lived, precision 
made to rigid specifications. Because they are familiar 
with Ohio Gear dependability, Trabon engineers 
specify Ohio gears and reducers. Through long 
years, on some of Trabon’'s toughest installations these 
nationally known drives have faithfully kept their 
reputation for dependable, trouble-free service. 


Helping Trabon to keep bearings “well greased” is 
another Ohio Gear contribution to America Inndustry. 

















REPRESENTATIVES 


*New York 13, N. Y. 
Patron Transmission Co. 
129 Grand Street 
New ENGLAND 
George G. Pragst - 
P. O. Box 995, Pawtucket, R. I. 
*Los ANGELES, CALIP. 
J. W. Minder Chain & Gear Co. 
927 Santa Fe Avenue 
Granp Rapips 8, Mic. 
Slaughter Manufacturing Co. 
3753 Division Ave. S. 
*PITTSBURGH, PA. 
Standard Machinists Supply Co. 
South 2nd and McKean Street 
Detroit 2, MicH. 


George P. Coulter 
322 Curtiss Building 
*Stocks carried. 


*MINNBAPOLIS, MINN. 

Industrial Supply Co. 

1100 Third Ave., South 
BuFFALo 16, N. Y. 

F. E. Allen 

131514 Hertel Ave., Room 9 
*Kansas City, Mo. 

Kansas City Rubber & Belting Co. 

712 Delaware Street 
*SAN FRANCIsco, CALIF. 

Adam-Hill Co. 

244-246 Ninth St. 
LoulIsvIL_e, Ky. 

Alfred Halliday, 330 Starks Bldg. 
INDIANAPOLIS 4, IND. 

A. R. Young 

635 N. Pennsylvania St. 
St. Louis, Mo. 

St. Louis Tool Co. 

2319 N. Ninth Street 








THE OHIO GEAR COMPANY 


1325 EAST 179th STREET * CLEVELAND 10, OHIO IN 


1S4 
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RIGHT: New United CONE- 











DRIVE geared Roll Lathe. Note \ = , ia . . ee 
- size comparison with former oe 
has lathe at left of photo. 
fe BELOW: Note compactness of 
United’s new headstock—due ™ 
to Cone-Drive gearing. : 
. “ 6 
That's what United Engineering and Foundry 
Company found, not only when it adopted CUNE- 
DRIVES for rolling mill screw-downs, but again 
aaa when it re-designed its heavy duty roll lathes using 
CONE-DRIVE geared headstocks. The first three 
delivered sold eight duplicates. 
Bldg. 


According to United, in addition to the vastly 





CW-41B (for Executives) higher load carrying capacity of CONE-DRIVES, 
CW-41A (for Design Engineers) this gearing accomplished perfectly steady or 
748 (Post-Graduate Course for Gears) uniform surface speed when cutting”. Greater com- 
632 (CONE-DRIVE in Machine Tools) pactness and less floor space were also benefits 


derived from the use of CONE-DRIVE. 


If you do not know the reasons why CONE-DRIVE 
gearing is the POSTWAR gearing for machine tools 
and other purposes, ask for Bulletins listed at left. 


Bididedahebd 


fal) yi 
GD CONE-DRIVE DIVISION "ic"sa% root comma: 
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1.—Checking tooth contact with worm and gear located at exact 
center distances, checked to within 1/10,000th of an inch. 


Before assembly, every De Laval Worm Gear is tested on the machine shown at 
the left, in which it is accurately mounted with the center line of the gear and 
the center line of the worm correctly spaced and at true right angles. Under these 
conditions the tooth contact is observed and the back lash accurately measured. 

After assembly in the gear case, tooth contact is re-checked by means of 


bearing blue to assure correct adjustment. Such checking and holding center dis- 


tances within close limits assures satisfactory operation of De Laval Worm Gear 
Speed Reducers, and facilitates installation when De Laval Worm and Gear 
$ets are purchased for use in other machinery. *’ 


Specifications alone do not make a worm gear. 


TURBINES + HELICAL GEARS and RK a Ce ; Vv : 4 SALES OFFICES ATLANTA * BOSTON * CHAR- 
: 1 - : ces LOTTE * CHICAGO * CLEVELAND +« DENVER 

WORM GEAR SPEED REDUCERS ‘ - : — —— DETROIT + DULUTH + EDMONTON ~ GREAT 
* - * Le : FALLS * HAVANA + HELENA + HOUSTON 

CENTRIFUGAL PUMPS + CEN. . 4 . = Ba, KANSAS CITY + LOS ANGELES » MONTREAL 
.. Fe : . : . 3 NEW ORLEANS + NEW YORK * PHILADELPHIA 

TRIFUGAL BLOWERS and COM- 2 ee ee ee 
tS ‘ LAKE CITY + SAN FRANCISCO - SEATTLE 


PRESSORS - IMO OIL PUMPS eI Ine co rere * pore TESS * VANCOUVER + Wash 
INE AY : 4,35 ia 2 INGTON. D C. * WINNIPEG 
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Fon the engine helps to sell your equipment 
—because your customers know it stands for 


























i my that 
; a 3) They get operating ereres 
i es power your equip ( taled at the 
coe vy ears orth appeal that results looks = = costs are to 
wy ° ; 
im a important field-proved facts: ae ial, proved 
(1) Operators on the job keep up with Le Roi offers you a “Gk cae 
ee — with facilities devote 
schedules, because Le Roi engines <g — : oo eayonsrtoncnanytle cs m4 
d dably and efficiently even when the to this fie P : an 
pe. mg 7 ugh service based on experience "oe on ‘ 
aS : variety of power requirements. We are pre- 
st special Le Roi features variety Of p soneies 
a baeA * Be.» sontl and keep the pared to adapt Ni nay — Psat om 
which spee —o Gain setabeeien: this of to meet your specialize needs. 
~~ sii without obligation. 
productive . 
Le Roi Company, 1708 s. 68th Street, Milwaukee 14, Wisconsin 








Heav -dut internal combustion engines from 4 to 400 H.P. —_ VY ing natural gas asoline, or butane. 
y y . $ ’ g 











LE ROI 


‘MILWAUKEE 


Features of the model 
XP Le Roi Engine . . . 


Close-grained grey iron 
pistons that have been 


accurately ground and 
weighed, 


Carefully honed cylinders 

in.a block of electrically 

tefined alloy iron. 

Ball bearing ~mounted, 

‘flyball type governor, au- 

tomatically lubricated, 
ly enclosed, 


Balanced carburetors, 
fixed jet type. 






MILWAUKEE 
Standard equipment on 
leading makes of: 
ONLFIELD EQUIPMENT 
Drilling rigs © Well 
pumps ® Pipeline service: 
receiving and mainline 
Pumps * Generators. 
CONSTRUCTION MACHINERY - 
Concrete mixers ¢ Bitu- 
minous mixers ® Cranes 
° ve gaan ° Power — 
* mps ©& Hoists 
* Rollers © Crushers © 
Scrapers ® Saw rigs, ete, 






















Fully enclosed, high ten- 
sion type magneto, 


Centrifugal pump for ade- 
uate water circulation. 

All parts are readily ac- 
cessible for quick main- 


























® Cranes 5 
drifling equipment © 
Conveyors, etc, . , 









% 
2 





Case History No. 41 
A model XP Le Roi Engine supplies dependable, economical * © 
Power for this well-known mixer. ‘Here is Portable , 

Power that pays off in service and satisfaction, 
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an “engineered” Titeflex installation min- 
imized costly breakdowns. 






THE ALL-METAL 
FLEXIBLE TUBING on 


on a 


* The Problem: The failure of lines carrying 






upwards of 500-lbs. hydraulic pressure on an 
automatic lathe employed by American Type 
Founders, Elizabeth, N. J., in the manufacture 
of eight inch shell cases for Naval Ordnance. 
Frequently, lines lasted only 2-hours...rarely 
over 2-months. There were constant replace- 


ments... production interruptions. 


The Solution: Titeflex service engineers 


were called in to re-design the connections and 


install Titeflex all-metal, flexible tubing. 


The Result: Now, after approximately three 
months of service, there are no reports of fail- 


ures...replacements...or costly breakdowns. 


IF YOU HAVE AN APPLICATION that calls for 
a connection that has strength... flexibility under 
pressure...inherent tightness to prevent leakage of 
liquids or gases...resistance against rust or corrosive 
acids, you, too, will find Titeflex to be a conductor 
that withstands constant vibration...extreme pres- 
sure... high temperatures. For complete details write: 


Titeflex, Inc.,511 Frelinghuysen Ave., Newark 5,N.]J. 





AFTE Titetlex engineers re-designed connections 
and installed all-metal, flexible Titeflex. 
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WALDES 


TRUARC 


RETAINING RING 


1945 


S PATENT RE 


Waldes Truare expands or contracts without distortion 

and without permanent set, fitting tight all around the groove. 

It offers important advantages over shoulders, nuts, collars, 

etec., for all thrust-load fixings in shaft and housing applications. 

It saves space, weight, assembly time and machining costs. 

Waldes Truarc presents a significant advance in retaining rings, well 
worth your thorough investigation. We will gladly furnish 

samples and full data for tests, upon request. 


\ @ Internal type National Aircraft Standard 59, : 
ie @ External type National Aircraft Standard 51. yy 


\ ‘“ 7 
WALDES KOHINOOR, INC. Long Island City 1, N. ¥. 


Canadian Representatives: Prenco Progress & Engineering Corporation, Ltd., 72-74 Stafford Street, Toronto 
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Safety is the word wherever men sail, and sealing keeps bell-buoys 
bobbing, day and night, to warn against unseen shoals. 

You are sure of safety for vital bearings when you seal in their lubri- 
cants. National Oil Seals, built in the world’s largest plants devoted 
entirely to problems of oil retention, do that job. National Seals not 
only keep lubricants from leaking—they keep out flying dirt, dust 
and abrasives of all kinds. That means longer life for bearings of all 
sizes. Millions of National Seals are now saving millions of dollars 
on trucks, tanks, tractors, passenger cars and in heavy industry. 

Let a National engineer explain this up-to-date way of protecting 
oil and equipment. 1109 


NATIONAL MOTOR BEARING CO., INC. 


General Offices: Redwood City, Calif. « Plants: Redwood City, Calif., 
Van Wert, Ohio « Los Angeles, Calif. (Arrowhead Rubber Company) 


NATIGNAL 


OIL AND FLUID SEALS 
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CALL INA 
NATIONAL ENGINEER 
FOR RECOMMENDATIONS 
No Obligation 


CHICAGO 
135 S. LaSalle St., Central 8663 
CLEVELAND 
3091 Mayfield Rd., Yellowstone 2720 
DETROIT 
1015 Fisher Bldg., Trinity 16363 
MILWAUKEE 
1717 E. Kane Place, Lakeside 2838 
NEW YORK CITY 
122 E. 42nd St., Lexington 28260 
PHILADELPHIA 
401 N. Broad St., Bell-Walnut 6997 
SAN FRANCISCO 
457 Minna St., Sutter 0514 
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WHEREVER SHAFTS MOVE, THERE'S A NATIONAL OIL SEAL TO RETAIN THE LUBRICANT 
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A HANDBOOK 


OF ENGINEERING 


INFORMATION ON 


V-BELT DRIVES 


































Ti serviceable book will help you solve 
many machine design and power transmission 
problems. It is packed from cover to cover 
with useful, time-saving data that will guide 
you in choosing the belts best suited for every 


kind of V-Belt drive. 


The Gilmer Guide was prepared by Gilmer 
engineers and contains a fund of valuable in- 
formation drawn from their long and diversi- 
fied experience in every major field of industry. 
If you do not have a copy, send for one today. 


THE MOST COMPLETE BOOK OF ITS KIND 
EVER PUBLISHED BY A BELT MANUFACTURER 


APPLICATIONS: typical installations of multiple V-Belt, 
V-to-flat Belt, and FHP V-Belt drives. 


USEFUL TABLES: belt comparisons, belt selection, stock 


and combination drives, sheave dimensions and 


Gilmer engineers welcome the opportunity to 
assist in the designing of 
drives, particularly where 
special conditions introduce 
difficulties. You are invited 
to consult them without 
charge or obligation. 


weights, conversion tables, horsepower ratings, arc 


of contact correction factors. 









CHARTS: approximate iengths, flywheel effects, 







peripheral speeds. e 





ENGINEERING DATA: formulas, examples of calcula- 


tions, installation, tension, balancing, temperature, 














ventilation, static, oil, heat and acid resistance. 





PLUS other helpful information, all conveniently 


arranged for ready reference. 
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When you are carrying a bomb load 
heavier, faster and higher than any 
ever carried before, the gears oper- 
ating the controls, among other com- 
ponents, must be the best—perfect. 


The glorious performance of the B-29 
Superfortress shows that they are lay- 
ing them down in the right places. 


The Brad Foote Gear Works is proud 
to have had a part in supplying parts 
from the start for this wonderful ship 
and to have contributed with its skills 
in the manufacture of precision gears 
and parts. 











1309 South Ciccro Ave., 
Cicero, 50, Illinois 
Department K 
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... Only remerican Flexible Couplings have 


this coupling life-saving feature. Three sturdy parts, two identical flanges 
connected by a square floating center member, a centrifugal lubrication 
unit of high strength alloy metals. These replaceable self-lubricating 
bearing strips assure the long life which American Flexible Couplings 
give power transmission application. Made of tough, non-metallic 
materials for light applications and sturdy non-ferrous metallic materials 
impregnated with graphite as essential primary lubrication for heavy duty, 
these bearing strips are quickly removable for replacement without dis- 


\ “Bie turbing connected machines, Place your power transmission require- 
MZ Ordnance Division bef . d | d | | 
> ments before our engineers, and let us send you our complete catalog. 


AMERICAN FLEXIBLE COUPLING CO. 


DIVISION OF 


J. A. ZURN MFG. CO., ERIE, PENNA. 
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Established 1888 








UCERS 


MOTORIZED 
PLANETARY REDUCER 
Horizontal drive. 35 
sizes. Ratios 10 to 
1200:1. % to 75 HP. 
172 RPM to 74 RPM. 





MOTORIZED 
WORM GEAR REDUCER 
Horizontal and vertical drive. 
11 sizes. Ratios 6 to 65:1. % 
to 30 HP. 310 RPM to 25 RPM. 












MOTORIZED HELICAL REDUCER 
Horizontal drive. 8 sizes. Ratios 114 
to 9:1. % to 50 HP. 1458 RPM to 


126 RPM. MOTORIZED 
PLANETARY REDUCER 
Vertical drive. 35 sizes. Ratios 
10 to 1200:1. % to 75 H.P. 
<—— 172 RPM to 74 RPM. ' | : Say 


























THE IDEAL GEAR REDUCER FOR 
LIMITED FLOOR SPACE AND 
IS OPERATED ECONOMICALLY 


The design and manufacture of D.O.James 
motorized reducers embodies all the high quality 
of construction of our standard gear reducers. In 
addition to this in-built quality you have many 
advantages — such as compactness, lower cost 
and elimination of separate supports, thereby 
saving valuable floor space. D.O.James Motor- 
ized Reducers are manufactured to drive up, 
down, horizontally or at an angle. 


MOTORIZED ——> 
HELICAL REDUCER 
Vertical drive. 8 
sizes. Ratios 1% to 
9:1. % to 50 HP. 
1458 to 128 RPM. 


























Over 57 years makers of every D.O.J AMES MANUFACTURING CO. 
type of gear and gear reducer. 1140 We. MONROE STREET, CHICAGO, ILE. 
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In units like this Rotary Positive Displace- 
ment Vapor Compressor, built by the 
Pottstown Blower Company, successful 
operation depends upon the correct inter- 
engagement of the impellers. Even a slight 
variation beyond permissible tolerances 
will have an effect on the efficiency of 
the unit. 


Farrel-Sykes continuous tooth timing gears 
are used because of their extreme accuracy 
of tooth spacing and tooth thickness. This 
reduces backlash to a minimum, assuring 
correct timing and maximum effectiveness 
of the impellers. 


Precision generated by the famous Farrel- 
Sykes process, these gears are widely known 


Diagram of impellers in 
Rotary Vapor Compressor 
built by the Pottstown Blower 
Company, Division of Allen Billmyre 
Compony, Mamaroneck, New York 





throughout industry for their smooth, 
quiet operation. Combined characteristics 
of overlap or interlacing of the teeth, 
gtadual engagement and inclined line of 
pressure distribute the load on the teeth 
uniformly, reducing wear and maintaining 
correct tooth action over a long gear life. 


The advantages of Farrel-Sykes continu- 
ous tooth herringbone gears are available 
to you, too. In our Buffalo plant, where 
we have specialized in gear design and 
manufacture for a quarter of a century, 
we are equipped to produce these gears 
in any size up to 20 feet in diameter for 
practically any industrial need. 


Write for further details. 


FB-243 









FARREL-BIRMINGHAM COMPANY, INC. 
344 VULCAN ST., BUFFALO, N. Y. 
Plants: Ansonia, Derby and Stonington, Conn., Buffale, N. Y. 


Sales Offices: Ansonia, Buffalo, New York, Pittsburgh, Akron, 
Los Angeles, Tulsa, Houston, Charlotte 
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OMPARED to the cost of most 
machines, the cost of the bearings a 
is slight. But the machine user or maker I 
who overlooks the importance of choos- 
ing reliable bearings of proper design 
will pay a high price in damaged 
machines, production delays and € 
lost customers. t 

Every BCA Ball Bearing is designed for i 
function. The reputation of its maker has 
been established for almost half a cen- 








si } tury. In the engineering of every type of 
BCA Ball Bearings . . . radial, thrust, 
angular contact... all factors of load, 
shock and speed have been carefully r 
considered. We will gladly help you 

select the bearings best fitted to your 
requirements. 

BEARINGS COMPANY OF AMERICA 

LANCASTER, PENNA. 


RADIAL « ANGULAR CONTACT «+ THRUST 


BALL BEARINGS 
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PUMP AND MOTOR... | QUICK FACTS ON 
WORTHINGTON 


MONOBLOC PUMPS 


Balanced on a Single Support 








Simple, balanced design stands out in every feature of Worthington 


...in this 180-page catalog 


26 pages of the Worthington Stand- 
base, motor end bell and pump bracket...in the extra large diam- ard Industrial Products Catalog go 


Monobloc Centrifugal Pumps. You can see it in the sturdy one-piece 


—— . , into great detail on the use of Mono- 

eter shaft that prevents eccentricity in any moving part. . . in the os sad 
¢ . bloc Centrifugal Pumps for water 
short distance between pump and motor... in the perfect mating supply, boiler feed, circulation, con- 
of pump and motor ratings. densate return and other applications. 


Composite rating tables tell at a 
Add these features together and you see why alignment is true | glance the one right pump for your 





and permanent . . . why operation is quiet, service is efficient and problem. Tables of dimensions sim- 
life is 1 h di Nati q plify the job of fitting it into your 
7 7 y T Sa ~¢ @ d 
ife is long . . . why space and installation time are saved. design. 
THE FIRST COMPLETE LINE | DATA ON OTHER PRODUCTS 
} co. - , _ _ > 
Remember—Worthington, first to manufacture a complete line of | This conveniently-tabbed catalog 


goes into equal detail on other cen- 





electric-driven centrifugal pumps of Monobloc design that are | trifugal, power, rotary and steam 
truly balanced units . . . planned and mated on the drawing board, | PL, 
| pumps and liquid meters. ’ 
is your surest source of the one right unit for your exact require- You'll find its engineering data, 
ments. Styles and sizes range in capacities to 1600 G.P.M., in heads useful formulae, charts, rating tables, 


etc. invaluable in all phases of prod- 
uct design. Write for a free copy to- 
For complete specifications and ratings, write for Bulletins day. Worthington Pump and Machinery 
‘ , . aif ¢ rd 

W-321-B14 and W-321-B15. Worthington Pump and Machinery Corpo- | Gorperepsee, Shenae 


Products Division, Harrison, 
ration, Standard Products Division, Harrison, N. J. | New Jersey. 


WORTHINGTON 


SSS = eee \ | Re SS 
SFR (@)...= S B5-14 


to §00 ft., in motor H.P. from 4 to 60. 














Centrifugal / Steam & Power Liquid Vertical & Horizontal Multi-V-Drives Variable Speed 
Pumps IMPs Pumps Meters Compressors Drives 


ww 
Pp 
v a a 8 at 
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Union Finished Steel 
Roller Chain is manvu- 
factured in all stand- 
ard sizes from %” to 
2%" pitch, in single 
and multiple strands. 


nlisitiihtien SG OER aD 





BACK OF EVERY PITCH 


The headwork and control with which an old master baffles 

the opposition is not found in any amateur who pitches a 
game now and then. Back of every pitch are years of study, 
practice and experience. 


Every pitch of Union Chain has a similar background of special- 
ization. Union manufactures a complete line of steel chain, 
sprockets and flexible couplings for power transmission and for 
the mechanical handling of material. By concentrating all of our 
talents on the manufacture of this one line, we have achieved 
a quality of product, on which we invite your opinion. Perhaps 
it will be... “One, Two, Three Strikes and you’re out of trouble 
when you turn to Union Chain.” 


The Union Chain and Manufacturing Company, Sandusky, Ohio, U. S. A. 


Catalog A-2 cov- 

ers Drive and Con- 

veying Chain. B-2 
covers Finished Steel 
Roller Chain. FC-1 cov- 
ers Flexible Couplings. 
Ask for your copies. 








Union Chains 
for Every Application 


Drive and Conveying 
Chains and Sprockets 
Bridge Chain 
Combination Malleable tron 
and Steel Chain 
HB (hardened bearing) type 
chain 
BP (bor and pin) type chain 
* 


Finished Steel Roller 
Chains and Sprockets 
All manufacturer's standard, 
size 's in. to 2'2 in. pitch 
Single and Multiple Strands 
Extended Pitch Series in sizes 
l' gin. to 41n. pitch 
* 
SilentChainand Sprockets 
All sizes ‘sin. to 1'2in. pitch 
5d 
Flexible Couplings 


Roller chain type 
Silent chain type 
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Take a Precision 
































of your “0ifwaz Pump... 


Before you make your decision on the component parts of your 
postwar Planes, Oil Burners, or Fluid Circulating Units, consider 
the vital importance of the pump. 

The pump is the unit that should be considered from a precision 
view. For the pump is the very heart of any product that requires 





the flow of gasoline, fuel oil, water, alcohol and other fluids. 
Performance failures due to the adoption of pumps that are 
temporarily good enough for the purpose, can injure your reputa- 
tion on the entire product. 

If you want maximum precision and dependability for unex- 
celled performance, we invite your inquiry, for we may soon 
be able to give you pumps of Superfortress quality. 


PUMP COMPAN Y 
OHWALELO 100 ABBE ROAD © ELYRIA © OHIO 
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To assist engineers and executives who 
are responsible for the creation and de- 
velopment of new products and the 
improvement of present designs, we pre- 
sent the first of a series of factual data 
on CHEMICAST Precision Castings ... 
taken from our laboratory and produc- 
tion records. 


The original order for the precision casting illus- 
trated in actual size above, was for 5000 dupli- 
cate pieces. The customer specified dimensions 
shown above and strength equal to Tobin Bronze 
—with start of delivery within 45 days. All re- 
quirements were met or exceeded. An additional 
order for 40,000 pieces followed. 


By ordinary methods, production of this part 
would have necessitated as many as 9 straddle 
milling operations and the costly jigs to hold the 
pieces during these many operations. By the 
CHEMICAST process, precision castings were 
produced faster and more economically for each 
of the two separate orders placed. 


In producing this piece, it proved easier to drill 
and tap holes. In many cases, however, the holes 
are cast and then threaded .. . or finish reamed, 
if necessary. 


The many chamfers on this piece were as easily 


200 





r. 4 
gts in a series of case histories on a 


new process for mass production of precision castings 


put on as leaving the original straight angles. 
Regardless of the number of surface areas, one 
inexpensive die is all that is necessary. 


In casting a small part, such as this one, where 
all or most of the machining can be eliminated, 
it is possible to use Chemibrass. This metal com- 
bines high tensile strength, high elongation, cor- 
rosion resistance and smooth finish. For many 
uses, it can replace steel and its necessary 
plating. 


If your products require small, non-ferrous, 
metal parts entailing numerous milling opera- 
tions, send sample part... or blueprint to us. To 
assist those working on reconversion plans, our 
greatly enlarged engineering and manufacturing 
facilities now enable us to give you complete in- 
formation, without obligation, promptly. Write 
CHEMICAST DIVISION, Whip-Mix Corporation, 
Louisville 8, Ky. 


age. o\S!0y~ 
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Philadelphia 


SPIRAL-BEVEL SPEED REDUCERS 
it 
oh, clitice for many types of drives 


We show here a few of the large number of Philadelphia Spiral 
Bevel Speed Reducers now in service in various industries. 
Fig. 1 A size 3712, type SB Spiral Bevel Unit driving a ventilating fan at 


e@ coal mine. Ratio 1 to 1, 100 H. P. at 400 R. P. M. A double input shaft is 
connected with an engine for standby service. 





Investigate Philadelphia Spiral Bevel Speed Re- 


Fig. 2 — Size 3609, type BLX Spiral Bevel Helical Reducer driving a conveyor. ducers for dependable, efficient right angie cries. 


Ratie 57.7 te 1. Rated 9.5 H. P. at 870 R. P. M. 


Single, Double, Triple reduction types. Ratios from 


Fig. 3— On a dock in the Ohio River, this size 3508, type BLT Spiral Bevel 1.5to1 upto 238 to 1. Forhorizontal or vertical serve 
Helical Unit drives flight conveyors. 32 H. P. at 850 R. P. M.; ratio 10 to 1. ice. Our Bulletin 200 gives com- 
Fig. 4— View of base of Vissolier, showing mounting of size 3509, type plete information. Write on your 


UBH reducer. This unit is driven by a 30 H. P. 1800 R. P. M. motor (not shown). 
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GEAR WORKS incorroraren 


ERIE AVE. AND G ST., PHILADELPHIA 34, PA. mew vonx - pittspurcH - cHicaco 
L : 
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business letterhead for a copy. 


Industrial Gears and Speed Reducers 


LimiTorque Valve Controls 


3 
















LINGALPE “Par” Packings ... help 
this 350-Ton Joggling Press speed 





b 


aN. 


ship construction and repairs 







BELOW: This 21" dia. Main Ram, packed 
with Linear “Par” packings, develops 350 


tons pressure. 
YY 
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Naval repair bases far away, this WOOD \ 


BELOW: Lineor “Par” packings seal in 154 
tons pressure for the 14" dia. Horizontal Ram. 






























E 
i 
t 
Photo tnd diutehes comvteny 2. D. Weed Compena, Paltehgehia. is 

F 

In shipyards here at home and on advanced A 
n 

press fills the demand for a rugged, speedy, r | fy ee f, 

general utility press, for “'round the clock’ s| 

service. R. D. Wood Company uses Linear “Par” packings to — effect a rigid control for hydraulic pressures throughout the 

aid in the ease, accuracy and speed of operation which operating cycle. 

characterize this hydraulic press. Linear engineers offer you their consultation , .. sample 

Top efficiency in any hydraulically operated mechanism is _ rings sent upon request. 

possible only when a fluid tight seal is maintained from zero 

to peak pressures, and Linear “Par” packings effectively 

seal in the hydraulic pressure actuating this press; and help f- 

it attain the rated capacity for which it was designed. IN = Z\ 

Linear's correct design, proven production methods and : 

painstaking inspection, comply with the specifications for ‘ N c @) R P Oo rR A T E D 

hydraulic equipment of the most modern type. Made in six STATE ROAD & LEVICK STREET 

compositions, each for a particular service, Par" packings TACONY, PHILADELPHIA 35, PENNA. t 
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Better optics will be necessary for the larger, brighter 
images that television set manufacturers promise. And 
the most important step of all toward better reception 
is a Cathode Ray Tube Face Plate which is ground and 
polished to high precision standards. 


All through the war our compact group of optical tech- 
nicians have been busily engaged with electron-optics 
for the Army and Navy. They have been improving the 


skills that are most needed by the television industry. 


Besides being a major source for precision Cathode 


Optics that put vision in television 








Ray Tube Face Plates for the United States Navy, we 
have done a great deal of optical development work 


in television projection and reception. 


We are ready for television. Any orders you place 
will receive experienced and intelligent consideration. 
It has always been our policy to concentrate on the 
production of “custom-built” optics for other manufac- 


turers and to make no complete products of our own. 


We would be pleased to hear from manufacturers 


needing optics for reconversion. 


for precision OPTICS come to 
AMERICAN LENS COMPANY, INC. 


45 Lispenard Street, New York 13, N.Y. 
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(fee Che STRADIVARI HALLMARK 


ha Fine bietin- 


OVEN 


| OR 
fs Been tl HALLMARK # SUPERI 


DIVIDUALIZED =f evnrere iiss 
: EQUIPMENT PARTS 


within their own 
©xPerience js Placed at your 
disposal. KOVEN’S Tepresentative 
will gladly assist you with your pro. 


duction Problems and of Course this 
Consultation will n 


ot obligate you. 
USt call or wri 
Illustrated-tq 


organization. 


L. 0. KOVEN +, INC, 
154 OGDEN AVE., seRsey CITY 7, NJ. 


PLANTs: 
Jersey City, N.J, 





DUC , G S! PTEMBI + 








N 1909, this Pierce Arrow boasted a 36 horse- 
| power six cylinder engine and was the “last 
word” in automobiles. Today, giant B-29s, 
powered with four 2200 horsepower Wright 18 
cylinder Cyclones roar through space to bomb 
Tokyo. Tomorrow, automotive, aviation and 
diesel engines with greater and greater effi- 
ciency will serve our peacetime requirements. 
Always the accent is on progress. 


Here at Buffalo Pattern Works we have kept 
pace with this progress. For over half a century 
we have been privileged to develop and make 
precision patterns for many of the foremost en- 
gine manufacturers in America. Our knowledge 
of metals, structural design and practical fabri- 
cation are good reasons why we are able to 
translate blueprints into intricate patterns 
to meet thousandths of an inch requirements 
for accuracy. We invite you to join with the 
pacemakers and have Buffalo “precision make” 


your next pattern. Write, wire or phone Dept. D,, 
today! 


* 


BUFFALO PATTERN WORKS 


830 Hertel Ave., Buffalo 16, N. Y. 
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Safety Assured for 
Descending loads 
4y HYDROTARDER 


Slope hoists, shaft hoists, monitor incline systems, retarder conveyors 
and every other system requiring braking power to control the 
speed and assure the safety of descending loads needs the protec 
tion of Hydrotarder. Its absorption of power through fluid friction 
positively and automatically retards the speed of any descending 
load without the use of me- 
chanical brakes. Resistance 



























automatically increases as the 
speed of the load increases, AP TYPICAL 
preventing its getting out of PLICATIONs. 
control. ; 
D 

Smoother descent, without oe 
shocks and jars, prolong the a .. Expansion Brakes 
life of lines and other equip- ~~ 


On Brakes 
ment. Let us show you how 
Hydrotarder will not only 
solve your braking problems, 
but pay for itself in savings 
on mechanical brake repair 
and maintenance costs alone. 
Write, addressing Dept. P. 


Testing Brakes 
hicle Brakes 






Motor Ve 


Write us your braking problem, addressing: 
THE PARKERSBURG RIG & REEL COMPANY 
Department P 
Parkersburg, W. Va. 


PARKERSBURG 


Monufacturers of Quality Products Since 1897 













NOZZLE TESTER 


Keeps Diesel Engines 


Running Efficiently 


To keep diesel engines oper- 


ating at peak efficiency, this portable, 


precision-built 
indispensable. 


Adeco Nozzle 


Tester is 


Light in weight yet built for heavy-duty 
service, it enables any mechanic to make 
quick accurate tests on injector opening 

pressure, spray pattern, etc. and detect 

stuck needle valves and leakage around 
valve seats. Tests both large and small 


injectors, on bench or engine, at pressures 


TESTS FUEL INJECTORS 
AND HYDRAULIC DE- 
VICES at Pressures up 


to 10,000 p.s-t. unit. 


up to 10,000 p.s.i. Prevents costly delays, 
and possible damage to engine. 

Ideal for testing hydraulic devices. 
Write for bulletin on this practical, low-cost 


AIRCRAFT & DIESEL EQUIPMENT CORP. 


DEPT. 23: 4411 


N. RAVENSWOOD AVE. 


lod iiew Ucleome termi SS). Belb. 











FLEXO wJ 
make pipe 








Locomotive Blower Line Made 
Up of Pipe and Flexo Joints 


Write for 


Ga): 


A 


their 


4231 Olive Str. 
There is a ELA 


use in 


OINTS 


flexible 


FLEXO JOINTS are 
used wherever a flexi- 
ble or swing pipe joint 
is required for convey- 
ing steam, compressed 
air, water, oil and other 
fluids under high or low 
pressure. They will 
swivel through 360°, yer 
there is no restriction 


of the flow of fluid 
through the fitting. 
There is a full pipe 


area in all positions. 


Install FLEXO 
JOINTS in pipe lines 
that are moved or 
swung in different di- 
rections or on machin- 
ery or equipment that 
must be supplied with 
any fluid while in mo- 
tion. 


4 styles—pipe sizes 
14 inch to 3 inches 


Bulletin 


and details 


your service. 


FLEXO SUPPLY COMPANY, Inc. 


St. Louis 8, Mo. 
VO JOINT for 


every purpose” 
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WE SPECIALIZE in Plastics, 


Metal Stampings, Mechanical Rubber 


% If your particular industrial problem is in plas- 
tics, metal stampings, or mechanical rubber, 
depend on Standard for expert help. 


in plastics, Phe Standard Products Company is 
equipped to handle everything from radio knobs 
to automobile instrument panels. Its Plastics 
Division contains three of the world’s largest 
multi-nozzle injection presses each capable 
of producing such sizable items as refrigerator 
evaporator frames in a single shot, or of running 
four distinctly different parts in four different 
colors, at one shot. 


*& in metal stampings, Phe Standard Products Com- 


pany is known for its production of intricately 
designed stampings. Reid Products, Standard’s 
metal stamping division, is equipped. with the 
most modern stamping presses, drill presses, heat- 
treating machinery and plating apparatus. 


In mechanical rubber goods The Standard Prod- 
ucts Company has established outstanding records 
on all types of items, from ice cream containe1 
covers to wheel chair tires, It is particularly noted 
for its successful production of gaskets calling fon 
very close tolerances. 


For further detailed information, write us direct. 


THE STANDARD PRODUCTS COMPANY 


Administrative and Sales Offices 


502 Boulevard Bldg. © Woodward Ave. at E. Grand Blvd. 


Detroit 2, Michigan 
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PRECISION PARTS 





THREE STEPS 
TOWARD VICTORY 





Fast communication between fighting-units gives the 


all-important coordination that often means the differ- 
ence between success and failure. These tiny rotor-shafts 
are a vital part of an Army generator that develops the 
‘Suice” to send the messages back and forth. 

Stainless steel bar-stock is centerless-ground to a 
tolerance of .0005". Next, the blanks are machined in 
automatic screw machines, the knurl being held to .002” 
on the outside diameter. The flats are straddle-milled and 
the shaft is completed by thread-grinding the worm. 

This is typical of Ace work on small, accurate parts and 
assemblies involving stamping, machining, heat-treating, 
and grinding. You'll find Ace facilities and abilities offer 
many advantages. Send sample, sketch, or blueprint 
for quotations. 





CURRENT CAPACITY AVAILABLE 


CYLINDRICAL GRINDING— Multiple banks of widely vary- 
ing internal and external cylindrical grinders are available for 
outside diameters up to 12” by 24” between centers . . . and 
inside diameters as small as 1%” or as large as 4” x 2/4” long. 


THREAD GRINDING—Our battery of Ex-Cell-O and J & L 
Thread Grinders equips us to give you tolerances of .0001” on 
all Standard V Threads, Acme and Square Threads, and on 
single or multiple leads. All sizes up to 5” diameter with 
threads 8” long, on parts up to 20” between centers. 














* 


’, 
"405 


* 


ACE MANUFACTURING CORPORATION 
for Precision Parts 


= 


1245 E—. ERIE AVE., 
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PHILADELPHIA 24, PA. 











of 
IN EXTENSIVE laboratory tests, 


the compression of certain (14- 


inch thick) Booth felt samples 
under load of 150 Ibs. per sq. in. 
resulted (after load removal) in 
*‘permanent”’ loss in thickness 
of only .005 inch! 

Yes, Booth **prescription”’ felt 
manufacture can be controlled 
to give you the amount of resil- 
iency, or almost any other qual- 
ity, desired in your material. 


THE BOOTH FELT COMPANY 


475 19th Street Brooklyn, N. Y. 
736 Sherman Street Chicago, Ill. 


oth 


pIRADR MARK 


PRECISION CUT 






FELT PARTS 
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between stroke, pressure and life. 
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tions, is ‘to opera e eth al 
under 55 Ibs. per = ie. pressur 
will be its prabable life? 


Bi, ximum Stroke = 50% 








14). 


pressure intersects central scale a 





The life expectancy chart shows the relation 
This chart is 


based on results of hundreds of tests conducted on 


4X14)=5 See teal 
“i colu 
A line connecting 50% str 
at more tha 





various sizes and types of bellows under many 
different conditions and aHords a method of pre- 
dicting bellows life expectancy. 
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Fulton Sylphon is the originator and sole 
manufacturer of the Sylphon Bellows 
shown above. One-piece, expansible and 
collapsible, with deeply corrugated side 
walls. Production is backed by more than 
40 years’ experience. Write for Catalog 
RP-1300, packed with facts about Fulton 
Sylphon Bellows and Bellows Assemblies. 
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Know im advance! How long will a me- 


tallic bellows last? What is its “life expectancy”? If it’s a Fulton 
Sylphon Bellows, turn to chart, page 7, Catalog 1300... 


Bear in mind . . . Every bellows is a special application. Fulton 
Sylphon Bellows are produced to meet exact specifications deter- 
mined by engineering study of all phases of each customer's prob- 
lems. In the final analysis, endurance depends upon: 


1. KIND OF METAL. Bellows of different metals have different endur- 
ance qualities. The right metal must be selected for each job. 


2. STATE OF THE METAL. Bellows are furnished, cold-worked, heat- 
treated, or annealed, depending upon each job to be done. 


3. INTENSITY OF STRESS. Both length of travel, or stroke and the pres- 
sure to which the bellows is subjected, must be considered. 


4. EXCEPTIONALLY SEVERE CONDITIONS—corrosion, heat, other fac- 
tors—all must be weighed. 


Because Fulton Sylphon considers these and many other factors, you 
can know in advance the life of a Fulton Sylphon Bellows, depend 
upon it for maximum, trouble-free performance. The Fulton Sylphon 
Co., Knoxville 4, Tennessee. Canadian Representative, Darling 
Brothers. Montreal. 














Quick-As:Wink 


| 300Ton Press Controlled 
| by Quick-As-Wink 
A 1" No. CL1690-S3 Quick-As-Wink solenoid 


operated 3-way air valve controls an air actuated 
clutch and brake on this 300-ton double action press. 












C. B. Hunt & Son manufactures single and double 
solenoid valves; hand, foot, and diaphragm operated 
valves for air; also hand and pilot operated hydraulic 
types for water or oil applications up to pressures of 


5,000 pounds, in standard and special sizes. 









Write for the engineering-styled, easy-to-use, Quick-As-Wink 


catalog. Complete data you can use for your specification work. 


This 300-ton press in service at Boeing Air- 
craft Co., is a product of Clearing Machine 
Corporation, Chicago, Illinois. 
























 ceniisennalicnnendieneiianiantama teas Mice ieee 
J GET HIGHER 


PUMPING EFFICIENCY 
with the NEW, Improved 


Logan SURE-FLOW 


= Eas COOLANT PUMPS 
Pe 4 Keep your modern fast-cutting machines and 


“ hg % 
WISCONSI tools operating at capacity ...assure maxi- 


re a VAe D UTY e mum efficiency in future developments. Specify 


the improved SURE-FLOW Centrifugal Pump, 


° > Ae ‘ a ae - re-engineered from top to bottom with ex- Self-priming without 
(x4 AF = ie OR a clusive new Logan developments. nas Spe.” 
a ee : : ' * 
. Grinder, high-speed and 
' ~» E s submerged types. 


‘ 





Integral motor drive permits pump to be 
mounted anywhere. Liquids containing some . 
abrasives, filings or other foreign matter can Long-life impeller. 





be handled safely. Self-priming: without sub- 


a 
aah Integral motor drive. 
merging types. Additional pump models to . e 












; : cover an even wider range of applications. Splash-proof motor. 
This 100 ft. sectional Belt Conveyor, made e 
by General Conveyor & Mfg. Co., St. Louis, MOUNTED" GRUNER 


is moving sacks of sugar from barge to trucks, 


FIVE TYPES|| 3 mm OMINDER 
|S ce 7 EN (a 










at a rate of 1,000 sacks per hour. Dependable, 2 STANDARD . . e r P 1 C 
heavy-duty power is supplied by a Wisconsin MODELS... Gi a) Sey YT er, f 
single cylinder air-cooled engine. MOUNTED* LA MOUNTEI U ) see 
NTE NTED TYPE 
“Packaged power" for a great variety of industrial 
applications is supplied by Wisconsin Air-Cooled 
Engines, in a power range from 1 to 30 horsepower. ' 
Most or J 
‘wee ISCONSIN MOTOR 
\ { 
ig EN ~ FREE Ww 
. or oration j ry “| catalogs—Write 
a Pp MCN TO CMET OR vooanes wtefor literature cover- N 





MILWAUK.E 14, WISCONSIN, U. S. A INDIANA ing items in the Lo- 
| gan line in which you 


are interested, 








CHUCKS CYLINDERS - VALVES - PRESSES + SURE-FLOW COOLANT pours 
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it can't happen to any 
product when ball bearings 
are Fafnir-sealed 








thout 

d and 

ve. 

P. 

2, There's no such thing as “just a little oil” when it 
M creeps into and onto such products as paper, textiles, 
7, foods or leather goods. Any oil is too much oil. 
AERGED 

YPE 


That's where Fafnir has done some of its greatest 


pioneering ...in the development of several types of 





lot 

Write 
cover 
the Lo- 
hich you 
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grease-retaining seals for all types of ball bearings. 


For instance, the Fafnir Mechani-Seal, a precision 
fitted system of interlocking steel plates which actually 
trap any lubricant that may possibly escape from the 
bearing. 


And the Fafnir Plya-Seal which utilizes the natural 
flattening out tendency of synthetic rubber to make a 
self-adjusting washer. It's always grease-tight. It's 
removable for inspection and servicing. And it’s revo- 
lutionizing: in many sizes it makes possible a sealed 


bearing no wider than standard unsealed bearings. 


Why pay the high costs of oil spoilage when it costs 
so little to replace old-fashioned oil-leaking, oil-drip- 
ping plain bearings? LetaFafnirengineer pay 
show you how it can be done. The Fafnir | al 
Bearing Company, New Britain, Conn. (ae 


MOST COMPLETE LINE IN AMERICA. ee 
BEARINGS 








THE MANUAL CONTROL | 
THAT... 
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e Positive in action as a solid rod=> 
yet with all the flexibility of wire 
rope—that’s TRU-LAY PUSH-PULL remote 
control. Its ability to transmit back- 
and-forth action around obstacles 
makes it the perfect solution “to 
thousands of remote control 






al 


al 






la 


{" ial 











TRU-LAY PUSH-PULL units are made ina 
wide range of standard sizes and 
types. Fittings and terminals are de- 
signed for the specific work to be 
done. Special units can be made to 
order. 

Let us give you specific informa- 
tion. Write to our Detroit office. 





/ 6-235 General Motors Building, Detroit 2 
. 695 Bryant Street, San Francisco 7 + Bridgeport, Conn. 


AUTOMOTIVE AND AIRCRAFT DIVISION 
\ ALCO, 7 AMERICAN CHAIN & CABLE 


aaa‘ IS In Business for Your Safety 









UNIVERSAL JOINT 












Endurance Testing Equipment 
specially designed and arranged 
by Curtis cancels out rotor inertia 
until test speed is reached. The 
Hi-EFF Hydraulic Dynamometer 
and associated electrical instru- 
ments give exact endurance and 
efficiency data, operating from 
zero to 40 degrees. 


The test shown acts as an “Insurance Policy” to users of 
Curtis Universal Joints . . 


We designed this special equipment to enable us to 
know exactly the life endurance and efficiency of Curtis 
joints operating at any angle. 

Such complete laboratory tests INSURE YOU of having 
a product that meets, and in most cases sur asses, your 
requirements for strength, durability, smooth operation 

and low maintenance. 

Curtis Universal Joints have proved the value of such 
careful checking in thousands of installations in planes 
of all types, machine tools and special applications. 






\ Curtis Laboratory testing is most com- 
™ plete, and efficiently controls the 


FQUALITY of every Universal Joint 


A that carries our trademark. 


© 


Write for technical data and useful 
Engineering Templates. 


U CURTIS UNIVERSAL 
JOINT C0. nC.” 


SOLE DISTRIBUTORS, BOSTON GEAR WORKS, NO. QUINCY, MASS. 
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THE SOCKET SCREW ~ 
oO 
TO TURN TO WHEN = 
a 
A HEX WON’T < 
« 
= : 
TURN FURTHER © ost get 
» 282 Sos 
SEE ELE 
@ syete 
© SEES e ww 
& g wes ee 
il . ° “ul > SSEREEE? 
. because only BRISTO Multiple-Spline Wy Hh estes 
keeps going after a hex quits See errmmaes 
a 
ME : 
. : 
| ‘hd : : 
ad : 
la ee 
‘ ° ‘ . l= rf : : 
Sa TH Don’t get us wrong. Bristol has Bristo ‘‘Multiple-Spline” Socket Screws | 5 >» 9 g i 
nothing against Hex socket screws ... come in cap and set screw styles in sizes |g pee 2 g ; 
\ I makes and sells a lot of them. A Hex is down to and including No. 4 wire. | z £ 235 2 3 ao 
good as long as you keep it in its place. And remember, if it’s Hex Socket | gs E a @ A 
But in products with hard-to-reach Screws you need, you get the same cold- - so ES %.E af - 2 q é 
fastening points ... in products exposed forged toughness and precision manu- | “ i ae se E § a 4 gE 3 
‘ : i feet ee f&oad aaaS ZO < 
to severe vibration ...in products that facturing that make ‘‘Multiple-Spline” | 8 Ooooooog 
require frequent disassembly ... it’s the _ first choice for the tight places. ¢ - 
Bristo ‘‘Multiple-Spline’” Socket Screw wy 
that belongs. ly: 
The spline-shaped key meshing accu- | 
s of ; le 
rately with the spline-shaped socket pro- i< >, 
: os vides a rotary pull, instead of the expand- ;> ot E 4 g b “c 
. ing push that makes Hex sockets round J o Sg EES 2 | , aye 
urtis WHY “MULTIPLE-SPLINE” MEANS le Saaas Fs @ 2c 
out or burst when they’ve reached their le Be ve EE g 8 + v E < 8 PES 
ving limit. That’s why you'll find an extra TIGHTER | vs 2s paige & : $3 egé& E 
your turn or two of extra tightness in the NO EXPANDING PRESSURE; THE 1 ge Es sects cEEES | 
i 4 eo 
tion Bristo “Multiple-Spline” and why you KEY PULLS THE SCREW AROUND “ S32 SADseet f>2 BEE 
b can release it with a flick of the key in- ! es 000 ODOOODOOnmDoo 
sue stead of a tug. lg 
anes 1 : by $ 
] § -— x o 
5 £35 3 
the MB asthe nak socket Sind 
—_ I o 3.2 § 
Only the AE night socket mm 1 853 as 
- ACW for wey application Lun pe 1< F Ee of 
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the : ees b.8 gf 8 § 
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“MULTIPLE-SPLINE’ MULTIPLE-SPLINE HEX” “HEX” MULTIPLE-SPLINE 
FIELD > CAP SCREWS SET SCREWS CAP SCREWS SET SCREWS STRIPPER BOLTS 
Ss. No. 4 to 1!» No 4tol'» No. 4 to} No. 4 to 1 to *4 HEX” KEYS 
MéSS, 
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BETTER 
CONTROL OF 
AIR POWER 
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(FLAT HEAD CAP SCREWS 


te a sinh 





V-head design fits counterbored hole 


with no gap between screw head and 





surrounding metal. This gives fric- 


' tional grip and a locking rigidity, 
| J 


reinforced by the tightest of set-ups 


possible only by powerful wrench- 


| ? 
| ] a | ing with an Allen Hex Key. 


The screws are “ pressur-formd”’ of 


1 ©? | ALLENOY steel, with uncut metal 
\ fibres shaped to the head. Threads 





also are pressur-formd, with toler- 


ances held to a high Class 3 fit. 


bee 


ALLEN FLAT HEAD CAP SCREWS — With Hensiin “Packless” Air Control 


Valves you get the smooth acting, posi- 
set up flush in holding comparatively thin 
plates or superposed parts, without weak- 
ening the metal with deep countersink. 


tive control of air operated equipment 
that means better performance and 


maximum use of air power. Disc-type 






Tat design, with the bronze disc ground and 







/ r Ce 
/ UY ae vf 
UW iy KL-4, 
Jf ff / ~ o V4 
Yj i, YY YY 


ji} 
Uy / lapped to make a perfect seal with the 
Wf, 





YIM / pf Vf, . ‘ ° 

YU iif, YYW) seat, does away with packing, provides 
Rg . ° . 

SX lasting leak-proof operation and smooth 
S acting control. 

< 


Hannifin Air Control Valves are made 


SS in 3-way and 4-way types, hand and foot 


operated, manifold, spring return, and 
Above diagram shows how flush surface is achieved with P P g 7 ‘ 
shallow countersink as compared with ordinary socket heavy duty rotary types. Write for cylin- 
head cap screw. Note more binding surface under the der and valve bulletin with complete 


head than is had with a fillister or cheese-head type. = , 
7 data. Hannifin Manufacturing Com- 





The angle helps lock screw in place by drawing down 
on a conical surface. pany, 621-631 South Kolmar Avenue, 


Your local Industrial Distributor supplies also Chicago 24, Illinois. 
Allen Socket Head Cap Screws, Hollow Set Screws, 
Tru-Ground’’ Shoulder Screws and “Tru-Ground”’ 


Dowel Pins. Ask him for samples and details. 
THE ALLEN MFG. COMPANY | a iy N N . N 


‘AIR CONTROL VALVES 


HARTFORD, * ALLEN * CONN. 
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T= machines fill a long felt need for double 

reduction units of the fully enclosed type to be 
used for agitators, mixers, ore roasters, bending 
rolls, etc., requiring a vertical shaft drive. Built in 
standard ratios in various types of assemblies rang- 
ing from 40 to 1 to 250 to 1 for all common motor 


speeds and a wide range of horsepower ratings. 

Jones Bulletin No. 75 covers complete details on 
these Worm-Helical Speed Reducers, with rating 
tables, dimension diagrams, torque charts and 
other application information. We shall be 
pleased to send you a copy. 


@ Jones Worm-Helical Speed Reducer 
On ore roaster with section of dust guard 
removed to show final gear reduction. 


@ Jones Worm-Helical Speed Reducer driving 
a lacquer agitator. A simple design prevents 
leakage of oil along the vertical low speed shaft. 


@ Jones Worm-Helical Speed Re- 
ducer on a paper mill agitator drive, 
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- $é FEDERAL SCREW 
FOR JOBS 


[jhe this 


Federal Screw Works is prepared to supply com- 
plete assemblies of screw machine products and cold 
forged parts, taking over the entire production bur- 
den and delivering the units you need .. . when you 


need them... ready for installation or use. 


The shell fuze illustrated is typical of the work we 
do. The complicated Plunger Body shown in the 
exploded view is just one of several subassemblies 
required — units made up of high-precision parts 
and requiring the most expert care to put together. 
Except for springs and stampings, we've made all 
parts for the entire fuze, and have turned out 
millions of these fuzes . . . completely assembled 
. » « to closest Government specifications. 


We would welcome the opportunity to do 
similar work for you. For quotation on prices 


and delivery, tell us your requirements. 





Maximum 
FLOOR 
PROTECTION 
Specify 
DARNELL 


All Darnell Casters fea- 
ture a DOUBLE Ball- 
Bearing Swivel — All 
wearing parts are 
hardened by the car- 
bonizing process — 
Rust-proofed by Cad- 
mium plating — Fur- 
nished with semi-steel 
or rubber treads. 


Free DARNELL MANUAL 


DARNELL CORP. LTD. 
LONG BEACH 4, CALIFORNIA 
60 WALKER ST., NEW YORK 13, NY 
36 N. CLINTON CHICAGO 6, ILL 
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better piston packing Cujo! 


When it comes to providing material for a piston packing 
cup that can really take it—Nature’s best just isn’t good 
enough. In their natural state neither leather nor rubber 
can retain resilience, resist wear, and maintain a depend- 
able seal under the extremes of heat and cold that may 
be encountered in service. 

Westinghouse Air Brake research men went to work 
on this problem, found the right material in a test-tube 


. and Wabco packing was the result. You'll find 
evidence of its durability and dependability under all 
sorts of conditions on the air brake systems on all 
classes of surface transportation units. 

If your products utilize air or hydraulic cylinders, 
you'll find an answer to your original packing problem 
ready and waiting in Wabco. Cups are available in 3/4” 


to 30” diameters for original installation in pneumatic 





INDUSTRIAL DIVISION 


WABCO PACKING COMPRESSORS 





REMOTE CONTROLS 


WESTINGHOUSE AIR BRAKE COMPANY 


General Offices : 
WILMERDING. PA. 


cylinders, and 1-3/16” to 7” diameters 
for hydraulic cylinders. The special 
built-in limited compression feature can 
be furnished in sizes from 1” to 7-1/2”. 
Ask for a Wabco Packing bulletin for 


full dimensional information. 
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IN COUPLING DESIGN 





The Crocker-Wheeler resilient 
aes:  fiexible coupling consists of a spider, a 
apparent if alignment is imperfect flange, a ball retaining cover and six 
synthetic rubber balls—that’s all there 
is to it! And yet, this is more than just 
a trouble-free coupling—it actually adds 
years to the life of both the driving and 
driven machines. 


The balls transmit torque, absorb 
shock and vibration, yet do not transmit 
end thrust. If serious misalignment oc- 
curs after installation, neither the ma- 
chines nor the coupling will be harmed. 
The only damage will be to the rubber 
balls, which can be replaced at negligi- 
ble cost, in one or two minutes. Under 
normal service conditions the balls las? 
for years without renewal. 


Wearing elements can be changed 


quickly, with only a screw driver 


Available for shaft diameters up to 

8”, these couplings require no lubrica- 

tion, no maintenance of any kind. Write 

for prices, dimensions, descriptive. in- 

formation. No cost, no obligation. Ad- 

The new Hartwell flush latch presents a smooth, ¢ dress the Crocker-Wheeler office nearest 

; : oe - ae | to you. 

streamlined surface when it is installed: elimi- 


nates projecting knobs. You can use it on metal, 
plastic or wood, and on doors of varying sizes and 


Inexpensive rubber balls absorb 


thicknesses. It can be used on cover plates, access Soe. ant eS ee 





doors, cabinet or locker doors, wherever a flush 








surface is desired. Made of stainless steel, it is 








sturdy and corrosion resistant. It is supplied un- 





mounted or spotwelded to an installation plate. 





For detailed information regarding uses and adaptations, write: 
Product Development Engineer, Hartwell Engineering Company 








Machines may be disconnected by 


simply removing the rubber balls SPIDER — 


CROCKER-WHEELER 
rg A ig T W it L i A Division of — oo WORKS 


ENGINEERING COMPANY BOSTON + BUFFALO + CHICAGO + CINCINNATI + CLEVELAND + LOS ANGELES 
DETROIT - NEW YORK + PHILADEPHIA - PITTSBURGH » SAN FRANCISCO + WASHINGTON 




















Designers + Manufacturers « Distributors 


3417 Crenshaw Boulevard, los Angeles 16, California 


Dallas, Texas * Kansas City. Kansas 
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REFRIGERATION 
DRYERS 


Weatherhead dryers using Silica Jel are made in both the 
rechargeable and non-rechargeable types. No felts or organic 
filters are required. Instead, a generous number of fine mesh 
stainless steel screens are used. Full flow is assured even at 
zero temperatures. The Weatherhead line of improved re- 
frigeration products is available now. 


\ 
i 





In addition to refrigera- 
tion dryers, Weather- 
head also manufactures 
complete lines of valves, 
manifolds, fittings, drain 
cocks and other products 


lient noe for the following indus- 
er, a a tries: 
i six 
there ; AUTOMOTIVE 
) just : SS 
adds * 
j and REFRIGERATION 
osorb . Z * 
— : : RAILROAD 
it Oc- 
> mMa- 4 j — * 
rmed. * 
vee Pp MARINE 
rgligi- S = - scones: Vieni aes 3 <5 * 
Under ci pe 
is las? P ’ bi FARM 
. z EQUIPMENT 
up to *” 
brica- Ean <— “Lag 
Write “ ROAD 
ve. in- MACHINERY 
n. Ad- ; 
earest? , ye * 
DIESEL 
. 
L. P. GAS 
* 
APPLIANCE 
MANUFACTURERS 
Write today or phone any 
branch office for our new, 
IGE fully illustrated Refriger- 
ation Catalog 
R Look Ahead with 
onl Weatllesbes 
HINGTON 


THE WEATHERHEAD COMPANY, CLEVELAND 8, OHIO 
Plants; Cleveland, Columbia City, Ind., Los Angeles, Canada—St. Thomas, Ontario 


BRANCH OFFICES: WEW YORK . PHILADELPHIA ° DETROIT . CHICAG®e « ST. btovls LOS ANGELES 
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CUT-OFF WHEELS 


From the swift era of war production 
comes another modern miracle. the cut- 


off wheel 


man power and man_ hour 


saver—for the fastest, smoothest method 
of cutting tubing, wire, steel and brass 
sheets, glass, porcelain, Stellite, tungsten, plastics, 


laminates and other hard-to-slice materials. 


When RT, the special formula bond was developed, it 
put the cool-running CHICAGOS ’way out in front 


in real performance records. 


\vailable in rubber or resinoid ... a full range of 


styles and sizes. 3 bond types, for every operation. 
WANT TO TRY ONE? Tell us what vou 
like. We'll send a test wheel promptly. Write for 
Cut-off Cireular 


CHICAGO WHEEL & MFG. CO. 
Originators of the famous Chicago Soft Rubber Polishing Wheels 


L10L W. Monroe St., Dept. PE 


Chicago 7, Illinois 


Send CUT-OFF CIRCULAR SEND TEST WHEEI 









SIZE TO CUT 
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ARE YOU TRYING T¢ 
1. 


. Obtain automatic work cy- 


Apply large forces through 
long ...or short . . . strokes 
at variable speeds? 


cles, variable speeds in either 
direction . . . with or with- 
out preset time dwell? 


. Apply large forces through 


continuous or intermittent recip- 
rocating cycles at constant or 
variable velocities? 


. Obtain extremely accurate con- 


trol of either position or speed 
of a reciprocating member? 


. Apply accurately variable pres- 


sure either static or in motion? 


. Closely synchronize various mo- 


tions, operations or functions? 


. Apply light ...or heavy ... forces 


at extremely high velocities 
through either long or short dis- 
tances of travel? 


. Obtain continuous automatic re- 


versing drives at constant R.P.M. 
or over a wide range of speed 
variation? 


. Obtain accurate remote control 


of speed and direction of rotation, 
rates of acceleration and/or de- 
celeration? 


. Obtain constant horsepower out- 


put through all or part of a speed 
range? 


Obtain automatic torque control? 


Obtain accurately matched speed 
of various rotating elements? 


Obtain constant speed output 
from a variable speed input? 


Obtain full preset automatic con- 
trol, elimination of problems of 
shock, vibration, etc.? 


Gou Need Olgear! 
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Oilgear Fluid Power untts of this 
type are the heart of cordite extru- 
sion press performance. 


For the SAFE 
D> eratritels of 
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THEY TURNED TO OILGEAR FLUID POWER 


Far more powerful than TNT, cordite requires the utmost care 
in its extrusion. A shade too much pressure, a shade too much 
speed, a small infraction of cycle sequence . . . and unpleasant 
things will happen. Curbing this danger and meeting the in- 
creased wartime demand for cordite and rocket powders were 
problems solved by Ojilgear engineers. Oilgear Fluid Power is 
now standard on cordite extrusion presses made by seven large 
manufacturers. Essential functions attained are rapid advance 
... preset automatic slowdown approach and shockless contact 
. . . automatic pickup in speed and pressure . . . preset maxi- 
mum extrusion speed . . . automatic stop to dissipate energy... 
preset and rapid return plus important safety features. 


If your rotary or straight line power transmission problems 
demand exquisite speed and pressure control . . . or require 
unique functions . . . or present fire hazards and the like, you 
need Oilgear. Write for information now. THE OILGEAR 
COMPANY, 1311 W. Bruce Street, Milwaukee 4, Wisconsin. 


















Fullergript Brushes are Standard Equipment 


Designers and users of machinery and equipment requiring 





brushes as an integral part of their machines have found 


in Fullergript the answer to every problem. 


* ges y —_— 
ia SEAS I 


Brush Material Gripped in Metal Backing 


In Fullergript construction the brush filling material is rolled 











under great pressure into a heavy gauge metal strip, and held with 


a vise-like grip. 

























Fullergript brush strips can be coiled, spiraled or otherwise formed into 
any desired shapes. Metal cores are used. In many cases, the strips can 
be replaced by your own men, without removing the core from the machine. 


In other cases, cores are returned to us for replacement of brush strip. 


Our Engineers are ready to work with you — Write us your needs. 


THE FULLER BRUSH COMPANY 





INDUSTRIAL DIVISION, 3590 MAIN STREET, HARTFORD 2, CONN. 



























made wit 
plastic models 





toelastic equipment and plastic gear models 
now being used by Fairfield in research work 
on the strength of gears. 

This is a visual check on the findings made by 
use of formulae, and a distinct advance in the 
| Z2Q> «science of gear making. A polarized light is 
7+ passed through transparent gear models and 
a the image on the screen shows in color the lines 
of stress which develop; permanent records are 
made by substituting a camera for the screen. 

Gears are a primary factor in machinery, and 
Fairfield, backed by 25 years of experience, 
plus scientific research and modern inspection 
methods, can be relied upon to build into 
gears that superior quality essential for satis- 
factory use. 

In anticipation of future production, investi- 


Actual observation of why and how a gear tooth 
a. fails under excessive load is possible with Pho- 
oS 












eo 


MADE TO ORDER 
Hypoid, Helical, Her- 
ringbone, Spur, Spiral 
Bevel, Straight Bevel, 
Worm and ZerolGears; 
also, complete Differ- 
entials and various 
Splined Shafts. 


gate Fairfield facilities for making fine gears— 
write for our brochure on gears. 


FAIRFIELD MANUFACTURING CO. 


313 S. Earl Avenue @ Lafayette, Ind. 
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HUCK Blind Rivets are unusually strong, safe and dependable—and economical, too, 
even on jobs where conventional rivets might ordinarily be used. The “inside” story 
of the way they work shows the reasons behind these advantages. 




























positive shank expansion «: the star of 


the driving operation, the pneumatic rivet gun pulls tapered shoulder of 
pin through a smaller-diameter hole in the sleeve, positively expanding 
the sleeve to fill the hole. (Drawing at right shows this step approximately 
half completed.) This assures a rigid, fatigue-resistant joint capable of 


withstanding vibration and reversals of stress. 





bulbed blind head formation ..-.: .: 


the pull on the pin continues, the sleeve is squeezed between the head of 
the pin and the outer anvil of the gun. The sleeve end upsets to form a 
bulbed head rather than flaring out into a tulip head. This action pulls 


the sheets tightly together; also provides adequate surface contact 





between blind head and sheet, resulting in great strength and rigidity. 





positive mechanical lock th. inne: anvil of 


the rivet gun then automatically forces the locking collar at the outer end 

















ea of sleeve into the conical space shown at right, rigidly and perma- 
nently locking the pin to the sleeve. This positive lock gives the rivet 
a strength comparable to that of a solid rivet; also precludes all 
possibility of the pin working out. 





pin break, flush with head Finally, the pin A 
é iy is broken off in tension substantially flush with the head of the sleeve. 


There is no projecting end left to be cut off in a separate operation. . . 














The steps here outlined all automatically follow in proper sequence, and 





the whole driving operation requires only an instant. 


Pree ILLUSTRATED MANUAL gives full details, including complete working data. 
rite fof Bulletin 451. 


2 ea 


MANUFACTURING CO. 
2480 BELLEVUE AVENUE DETROIT 7, MICHIGAN 


, , ‘ 52 
Propucr ENGINEERING — SEPTEMBER, 1945 223 























CAPABILITY... 
in the hard-to-do 


When you are up against a problem 
on a special part for your product, 
call on our consultant service. We'll 
be glad to help at no obligation to 
you. Our engineering experience 
and our specially designed machines 
are both geared to making the hard- 
to-make special parts. And usually 
our cold-forged specialties will save 
you money, too. 


This Decimal Equiva- 
lents wall chart is accu- 
rate to four places and 
signalled in three col- 
ors. Yours at no cost or 
obligation. Just send us 
your name, title and 


address. 
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See our Catalog in Sweet's File 
for Product Designers 


JOHN HASSALL, INC. 


Specialists in Cold-Forging Since 1850 
402 Oakland St., Brooklyn 22, N. Y. 


SPECIAL NAILS RIVETS SCREWS 





SPECIAL NAILS RIVETS SCREWS 


= 
O 
Th Pa 
oO 
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. Eluding 20” Diameter, with Various} 
standard Bolt Circles and. Offsetss 


are not immed 

diately available but indi- 

idual selection will be made 

Reto fit your requirements on 
request. 


FRENCH & HECHT, INC 


SUBSIDIARY OF KELSEY-HAYES WHEEL CO. 


DAVENPORT, |OW 


/ 
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TO HELP YOU BUILD UP YOUR INVENTORY OF SCREWS AND NUTS 





92% 


IMMEDIATE 
DELIVERY 





Look to Corbin for your 
requirements in: 
CORBIN-PHILLIPS: Hardened 
Sheet Metal Screws, Self-Tapping 
Machine Screws, Machine Screws, 
Wood Screws, Stove Bolts. . 
REGULAR SLOTTED: Hardened 
Sheet Metal Screws, Self-Tapping 
Machine Screws, Machine Screws, 
Wood Screws, Steel Drive Screws, 
Stove Bolts... : 
ALSO—Lag Screws, Cap Screws, Set 
Screws, Hex Semi-finished Nuts, 
Machine Screw Nuts, Escutcheon 
Pins and Chain. 
AIRCRAFT — Screws and Nuts to 
government specifications. 
PRECISION PARTS — To blue- 
print specifications plus finish. 


Propuct ENGINEERING — SEPTEMBER, 1945 









... beres our Hate 


It’s going to be a fast game from now on, and we're staying! So are 
you ... if you start now to build an inventory large enough to supply 
momentum. 

For unless you can roll along, you may be stalled in the months 
to come! 

Why? Because we’re fighting a war in which transportation by rail, 
truck and air can become the bottleneck unless Uncle Sam has the 
right of way. 

Why? Because we’re reconverting from war production, where speed 
was the essence, to mass manufacture of peacetime goods where every 
penny counts. 

Wholesale Distributors who start now to build an inventory will be 
in the best position to handle their orders promptly, completely — and 
economically. 

Retail Merchants who order from their jobbers now will do more 
selling and less explaining in the months to come. 

Corbin is still producing for war... but our facilities today enable 
us to offer 92% IMMEDIATE DELIVERY for those important in- 
ventories needed now to prevent congestion later. Don’t wait —or 


you may be kept waiting! 
ST-13A 


THE CORBIN SCREW CORPORATION 


The American Hardware Corporation, Successor 


NEW BRITAIN, CONNECTICUT 


—_— 

















ARMY AIR FORCES 


AWARD 
BRIGGS & STRATTON 
CULE 


QUALITY CONTROL RATING 





For over two years Briggs & Stratton 
has produced the General Electric 
high-tension magnetos used on the 
I8-cyl. Pratt & Whitney 2000 h. p. 
engines powering high-flying fighters, 


bombers and transport -planes. 


In recognition of the high 
standards of inspection procedures 
and control in the manufacture of 
these magnetos, the U. $. Army 
Air Forces have accorded to 
Briggs & Stratton the “APPROVED” 


Quality Control Rating, 





NO Shutdowns.NO Teat-douns! 
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You save time and worry when you install L-R. 
Cushions always in sight. Half of the cush- 
ions idlers (except on reverse). New set of 
cushions ready. No shutdown for interchange. 


Resilient 
Alignment 


FLEXIBLE 
COUPLING 


Never require lubrication 













L-R Type “W” illustrated. 
For extra heavy duty. 
Loads from 2 to 2500 h.p. 
Bores 12" to 16%”. 
Weights 9 to 3,000 lbs. 
Extremely quiet. Efficient 
correction for misalign- 
ment, takeup of shock, 
vibration, etc. 





L-R Type ""W"' 


Pat. and Pats. Pend 


Cushion Materials for Every Service 


METALFLEX: Tough long-wearing brake-lining. 
For heavy shock loads. 

LEATHER: Oak-tanned belting. For sustained 
loads and greater misalignment. 
MULTIFLEX: Rubber-duck, vulcanized under 
pressure. For fluctuating loads, and high 
resilience. 

"SX" ARMORED RUBBER: Applicable for any 
speed under any load fluctuation. Hysteresis 
loss far less than leather. 


Send for Catalog, and Quick-Finding 
Selector Charts 


Illustrations, engineering 
drawings and data on 
couplings from 1/6 to 
2500 h.p. Charts put your 
finger on couplings you 
need, without tedious fig- 
uring! Special couplings 
engineered. 











Wire or write 


FLEXIBLE COUPLING CO. 


St., Chicago 44, Ill. 


LOVEJOY 


5019 W. Lake 
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/ STOPS 
Axial Thread Play 


LOCKS 


In any position on the bolt 


LIGHTENS 
Assembly Weight 


Today, Self-Locking Nuts are contributing 
to Uncle Sam’s supremacy in the air by help- 
ing to provide lighter and stronger construc- 
tion. Tomorrow, Self-Locking Nuts will play 
an equally important part in improving the 
construction of hundreds of items of consumer 
merchandise. 


The top portion of the Pem Self-Locking 
Nut contains a tough, unthreaded National 
Vulcanized Fibre insert (indicated in yellow Sait substan 


on the drawing) with a hole smaller in diameter slay is eliminated before bo 


of insert and makes farther progress 


than the bolt. 
As the bolt is turned, the nut meets resist- 
ance from this insert. The resistance acts to 


bring the load-carrying surfaces of the nut 





and bolt threads into a tight metal-to-metal 
contact, completely eliminating axial thread 
play. The tension caused by the resistance of 
the insert is permanent because of the insert’s 
elastic properties. 

| The bolt continuing through the nut, im- 


presses but does not cut the thread in the 


laminated plastic insert. When no axial play 











exists, the nut is locked, no matter where its 
position is on the bolt. Thus, the tight fit be- 
5 tween the insert and bolt becomes a liquid- 

proof seal for the assembly. 

For information, write How Pem Self-Locking Nuts solve assembly 

, problems with speed and safety. 
n 
12) 


Lr Cngineering & Manufacturing Corp. 


J- DOYLESTOWN, PENNSYLVANIA 


>. 
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= of experience in 


creating designing and 
manufacturing extruded 
and molded rubber parts 
for industry has taught us 
how, when and where rub- 


* ; . Net Prices 
er parts will best fill the | - 
bill. You may have a prob-  ¢ = Reference Guide 


lem, a real “toughy”, if so 
send it in, we may already 
have the answer. If not our 
engineers can create and 


A COMPREHENSIVE catalog and reference 


design = rubber part that & guide; 140 pages of product and technical 


will whip the problem information of inestimable value in product 
design and construction; fully illustrated. Size 


8%" x 11”, loose leaf; NET PRICES. 


Our engineering skill, mass 
precision methods and ' 
production facilities are at P : | Scores of pages of engineering specifica- 
your disposal. You'll find Weg 4 tions for all kinds of fastening products, with 
are easy to do busingés: | | weight, dimensions, tables, chemical and phy- 
; sical properties, etc. A dependable source for 

all types of fasteners, designed for almost 


an unlimited range of uses. 


We shall be glad to send you a copy on 


request. 


MANUFACTURERS SCREW PRODUCTS 


210 W. Hubbard Street « Chicago 10, Illinois 
It's Faster to Telephone . . . Call WHitehall 4680 
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FOR ALL TYPES OF BALL AND ROLLER BEARINGS 4” BORE TO 120” OUTSIDE DIAMETER 


QUALITY <2PRECISION 


hole through main spindle, and 


_ its 1814” 

with sufficient swing to take care of 8” Howitzers, 
155 m/m and 4.7 guns, this SMALLEY-GENERAL 
machine is milling threads formerly considered im- 
. up to 1” pitch, 34” 


possible . . inside and 24” out- 


side diameters! 


Teaming up with thread-miller engineers of the 
Smalley-General Company, KAYDON made the special 
high-precision tapered roller bearings with a very 
thin cross section, which presented unusual problems 


in accuracy. This successful teamwork is typical of 


... KAYDUN 


Hes 


oqo 
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progress that can be achieved by experienced “com- 
panions in quality and precision”. 

KAYDON, specializing in engineering and production of 
all types and sizes of ball and roller bearings from 
4” bore to 120” O.D., also offers complete facilities 
for atmospheric controlled heat treating, flame hard- 
ening, precision heat treating, salt bath high speed 
tool hardening, microscopy, physical testing, and 
metallurgical laboratory services. 

Counsel in confidence with KAYDON. Capacity is available 
now for production of all types and sizes of KAYDON 
Bearings. Look ahead — plan ahead — with KAYOON, 


KAYDON Types of Staridard or Special Bearings: 
Spherical Roller + Taper Roller 
Ball Radial . Ball Thrust 
Roller Radial + Roller Thrust 


EE RIN G Cc OR P. 
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Why Carbon Seal Rings 
Give Better Service 


Rotating shaft seals must have two elements 
that rub against each other. Mating surfaces 
of these two elements have to be lapped very 
smooth and flat in order to prevent leakage 
between the stationary and rotating elements. 


Thus, even though lubricant surrounds the 
seal, very little, if any, can reach the rubbing 
surfaces. 


Such severe service requires material that 
is not only inherently low in friction but will 
not seize or gald the mating surface, if a leak- 
free seal is to be maintained. 


Carbon, especially compounded for this 
purpose, is an ideal material. It does not melt 
or seize. Its inherently low friction allows 
extremely high rubbing speeds without ex- 
cessive temperature rise. 


Pure carbon seal rings, made in a wide 
variety of grades, are applied by our engi- 
neers to give the best service under various 
operating conditions. There is a correct Pure 
Carbon grade for sealing gas, water, oil, 
grease, as well as highly corrosive acid or 
alkali solutions. 





Why not try Pure Carbon if you have a 
problem on seal rings, bearings, impeller 
blades or any similar application? Our engi- 
neers will gladly give you the benefit of our 
long experience in this field. 











WHEN designing new equip- 
ment for low production cost, remember 
NIBCO WROT and Cast Fittings and 
Valves or special tubular parts. Accurate 
manufacture and perfect sizing make align- 
ment easy and save time. Formed in one 
step from straight copper, aluminum or 
stainless steel tubing under tremendous 
pressures... they are the finest solder fit- 
tings made... vibration-proof and imper- 
vious to gases. Not only are tolerances 
maintained by individual plug tests, but 
all NIBCO products are manufactured un- 
der strict Laboratory Control. Write for 
catalog and get acquainted with the many 
items in NIBCO's line that will help solve 
your design problems. 





Biiieg 


NORTHERN INDIANA BRASS CO. 9 


VALVES AND FITTINGS SINCE 1904 | f/m 
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ONE OF A SERIES | 
showing typical 
POWER DRIVE ond 
REMOTE CONTROL 
applications 





FLEXIBLE SHAFT HANDBOOK 
FREE TO ENGINEERS 
This newly published 256-page handbook gives 
complete information and engineering data on 
both power drive and remote control flexible 
shafts and how to apply them. A copy, free 
to any engineer who complies with this PIa- 
vision — make your request on your business 


THE S. S. WHYTE MITE oustriaL DIVISION 


DEPT. DB 10 EAST 40th ST., NEW YORK 16.N. y. 


FLEXIBLE SHAFTS AIRCRAFT ACCESSORIES 
MOLDED PLASTICS 
MOLDED RESISTORS FLEXIBLE SHAFT TOOLS 


One of Americas AAAA Industrial Enterprises 
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Large equipment with 

built-in seal assembly, 
ing MORGANITE 

self-lubricating ring. 





Replaceable seal unit 
illustrated in circle is 
especially suited to 
dryers of this type. 


Sectional view showing 
details of above seal 
ring application, 





terature describing 
ne of MORGAN 
ncluding motor and 
ushes. Brochures 
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ncerning MORGANITE 
designe ab tion 


CARBON SPECIALTIES 
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avo SPEED REDUCERS § 


GEARS 
and GEAR 
MECHANISMS 
FOR 
INDUSTRY 








+45 
+333 











To manufacturers we offer small or large 
production, delivered to meet your re- 
quirements, in: 


1. Gears, from *3" to 6 ft. diameter. 2. Standard- 
ized Speed Reducers. 3. Speed Reducers designed to 
meet your needs. 4. Flexible Couplings. 5. Sprockets. 





We are as near to you as your telephone. 


Eberhardt-Denver Co. 


1412 West Colfax Ave., Denver 4, Colorado Phone TA. 7134 
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HIGH FLEXIBILITY 


PRESSURE TIGHTNESS 


LOW MAINTENANCE 


When your designs call for hose with perma- 
nent machined couplings, maximum flexibility, 
pressure tightness and low maintenance costs 
—specify Norgren Synthetic Hose. 


Finest material and construction enables Nor- 
gren hose to flex almost indefinitely, without 
failure, and take sharp bends without kinking. 


Resistant to oils, impervious to heat, cold and 
vibration. Wire reinforced for high pressures 
—hydraulic or pneumatic. Replaceable coup- 
lings for low pressures. Full line to cover all 
requirements. 


Include all specifications with your inquiry, to 
C. A. Norgren Co., 220 Santa Fe Drive, Den- 
ver 9, Colorado. 


Propuc! 


ENGINEERING 


Details - - - 


The design of a gear —is 
basically the design of an 
entire gearing mechanism 
— not just a gear alone. 


That is why Diefendorf 
engineers always prefer to 
work with the man who 
has a gearing job to do. 
Every Diefendorf Gear is 
especially made to your 
specifications —in all de- 
tails. 


For gears of nearly every 


type - any material—send 
your details to Diefendorf. 


DIEFENDORF 
GEAR CORP. 


Syracuse 1, N. Y. 
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SPECIALISTS 
IN POWER APPLICATION... 





SPEED REDUCERS. When it comes to speed reducers for 
any one of a thousand different jobs, you naturally think 
of Foote Bros. Today—as for the past 86 years—Foote 
Bros. are producing quality speed reducers in a wide 
variety of sizes, types and ratios to meet every industrial 
need. 
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és AIRCRAFT QUALITY GEARS. The close toler- 
* ances to which Foote Bros. Aircraft Quality 
gears are held—the extreme care with which 
each step in their production is checked and 
re-checked —the improved methods of heat 
treatment — all mean more compact gears : 
that can carry heavier loads at higher speeds. 
























POWER UNITS. Compact power units are a new develop- 
ment of Foote Bros. engineers. Originally designed for 
airplanes, many manufacturers in varied fields are 
considering the application of these units to their 
machines. They may simplify a problem for you. 











@ The 89 years of manufacturing experience back of a 


Foote Bros.—the large plant capacity devoted solely Li 
to producing power transmission equipment — the 
staff of skilled engineers whose background includes 
the solving of almost every type of problem in the 
field of power transmission— are your assurance that 


this organization can help you on the machines or 









equipment you are producing today or planning to ; a. & 
COMMERCIAL GEARS. This company has won 
the reputation for producing quality gears of 
every type and size in all materials. Complete 
facilities make it possible to manufacture 
gears on a production basis or to handle 
individual orders for special gears. 


FAA LLL LLA RWG A LTE, 


r é “4 This Bulletin giving com- 
Fe ee plete information on “A-Q” 
. i gears will be sent on request. 
CY x 
Cellar Power Tratomiastion Thiwugh Belloc Lew 
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produce for the future. Let our Engineering Division 





work with you on your requirements in power con- 


trol equipment. 






FOOTE BROS. GEAR AND MACHINE CORPORATION 
Dept. W, 5225 S. Western Boulevard e Chicago 9, Illinois 
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/ NUTOFLIGHT “CONTROLLED-ACTION” BELLOWS 


prial in manufacture. 

s, brazed gas and liquid 

g rings for maximum me- 
chanical strength, operating strain ingfAutoflight Controlled Action 
Bellows is remarkably well distribug$d. Precise calibration is 
assured with linear movement for 


Action Bellows are engineered Jo customer specification & 
from stainless steel, phosphor Wfonze, beryllium copper, | 
brass or special alloys. 

Controlled Action Bellows 





SHEET STEEL 





Buying Fabricated Steel Parts as a 
major part of a product is the same 
as buying other engineered acces- 
sories as motors, pump drives, etc. 
You must analyze your requirements, 
design your product, and select an 
experienced supplier. Littleford has 
been fabricating all types of metals 
for 63 years; this is your guarantee 
of quality workmanship and quality 
plate and sheet steel fabrication. 
Send your blueprints for estimates. 


eee 


Special kinds—difficult kinds—tight 
specifications—close precision—spe- 
cial heads or threads. 

lf it is a Screw—we have, can or will 
make it. 


Write for easy reference, factual catalog. 


C[REWENGEAND) 


KEENE, NEW HAMPSHIRE 


» MACHINE SCREWS PLASTIC INSETS 

| SHEET METAL SCREWS * HOLDING PINS — 

» MACHINE SCREW NUTS .— SPECIAL RIVETS. | 
ALL TYPES OF HEADS. AND THREAD: 





LITTLEFORD BROS., INC. 
506 E. Pearl St. Cincinnati 2, Ohio 
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OWDIRON 


Trade Mark Reg. U.S. Pat. Off. 


Sintered IRON 


Bearings and Parts 


"Powdiron" covers a number of alloys 
made from iron powder. A choice of 
several distinct formulae makes possible 
selection of a material best adapted to 
each application whether bearings, gears, 
pole pieces or machine parts. Used when 
load conditions call for heavy duty bear- 
ing service, parts of high physical charac- 
teristics, or for an alternate less critical 
material. With or without lubricant im- 
pregnation. 











Save time and money—thousands of dies 
on hand in Sleeve, Flanged and Self-Align- 
ing Bearings and Thrust Washers. 


Write for 
Descriptive Bulletin 
and Size List 


—and "get set" for improved operation. 

















For Better Machines and Appliances—ask your designing engineer how our Lubricant-Retaining Bearings and 
Parts will improve operation, lower installation and maintenance costs and put an end to lubrication failure 


BOUND BROOK OIL-LESS BEARING COMPANY 


(Established |1883)Manufacturersof COMPO Oil-Retaining Porous Bronze Bearings 
POWDIRON Sintered Iron Bearings and Parts * BOUND BROOK Graphited Bronze Bearings 
NIGRUM Impregnated Hard Wood Bearings*PlainBronzeBearings*Bronze Castings 


Consultants and Manufacturers of Metal Powder Parts Since 1923 


Main Office: Bound Brook, N. J. * 1255 Book Bldg., Detroit 26, Mich. * 1901 Santa Fe Ave., Los Angeles 21, Cal. 
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"PROGRESS rewarded 





@ Increased prestige and safer profit 
margins reward users of improved ma- 
chines . . . Up-to-date plant equipment 
insures better balance between quantity 
and quality production. Maximum out- 
put necessitates efficient lubrication . . . 
always. Operation with no disturbing 


shutdowns .. . correct lubrication with 


ss 


“———— ns : 
4 \ 
RE <\ 


4h a 
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“metered” feed to each bearing, while 


running. Specify "BIJUR-EQUIPPED.” 


oo 





BIJUR LUBRICATING CORPORATION 


ees 
eel eee. 


LONG ISLAND CITY NEW YORK 


em # " Oe , oe 





; Cn . 
Siioeach foam oe. 38' ee AUTOMATICALLY LUBRICATION 
individual — 
bearing... 


— ae “WHITIN" Spinning Frame 
oN WANE 
= ¥ equipped with Bijur 








SECONDARY OPERATION 
THREADING on AUTOMATIC 
SCREW MACHINE PARTS 


THIS THREAD Thread 
5¥""-24 NS-2 
Material : 


Was r 
R A Leaded High 
alled $ Brass 


" : Hardness: 
) 5 ‘ Rockwell B 60 
Se . Rate: 18/min. 


3 Remarks Lowei 
THE PULLEY OF THREAD ROLLING DIES : end threaded on 
: Reed Cylindri- 
1000 SPEEDS ; cal-Die Thread 
he ; : Roller upper 
is exclusive Speed SPEED UP ¢ % end cut on 
Control used on the DoAll 7 6” hel ‘ 
Contour Sawing Machine is your through center, 
batoh AZUL Vo) (-icoMol dat-t act Tol att at) rps hy < vd 
manutacturers who are looking for the finest Vari- AUT rolling. 
able Speed Control... Changes speeds instantly—no OMATICS 
adjustments or work stoppages. Free floating pulley 
provides automatic alignment of belts insuring long If the threading operat ;] i 
belt life. Three sizes, 61/2’, 4," and 3Y/2" . i. oar screw ma hine “o rare “ wer is SECONDARY OPERA. 
? ; ( / ; mac! ies, p IO il answer is = yy 
Engineering Department is available forconsultation. TION THREAD ROLLING. Send for free copy of the “RTD 
on your company letterhead 


Thread Rolling Hand Book” 


Write for the new interesting Speedmaster Circular We 
THE DoALL COMPANY ROLLED THREAD DIE COMPANY 


227 N. Laural Ave. Thread Rolling Dies and Machines - 


Des Plaines, II. 
237 CHANDLER ST. WORCESTER 2, MASS. 
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When 
You Need 




















A WIDE RANGE Ot VARIABLE SPEtDS 








HYDRAULIC TRANSMISSION 


Here’s a drive unit to simplify machine design problems. 
Eliminates necessity for complicated gearing and clutch 
mechanisms for speed changes. Speed selections are easily 


made by simply turning a speed adjustment knob. 


INFINITELY VARIABLE SPEEDS 
BETWEEN 10 AND 2400 RPM 


The Sundstrand 2HT oil power transmission is a 
combination piston type pump and fluid motor hav- 
ing effective output speeds ranging from 10 to 2400 
RPM. Within this range an infinite selection of speeds 
is available. 


DESIGNED FOR MANUAL 
OR AUTOMATIC CONTROLS 


Each standard transmission is provided with a shifter 
stem for “starting”, “stopping” and “reversal” of out- 
put shaft. Controls for operation of the shifter stem 


from remote positions can be applied. 


WHERE TO USE THIS 
TRANSMISSION 


Wherever a wide stepless range of feeds or speeds are 
needed, such as (1) driving feed screws (2) rotating 
work under varying speed conditions, etc. 


os 
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2560 ELEVENTH STREET e« ROCKFORD, ILLINOIS 


FUEL UNITS ©@ HYDRAULIC PUMPS © TRANSMISSIONS 





A TYPICAL APPLICATION 


This Giddings and Lewis multiple head boring, milling 
and drilling machine is provided with five Sundstrand 
hydraulic transmissions. In addition to providing infinite 
feeds to each of the four heads and crossrail, consider- 
able time was saved in assembling this huge machine. 


FREE DATA D 


Additional data and specifications 
are included in this new bulletin. “a 
Write for your copy today. Ask for ® ee 

bulletin No. HTE. ~~ 











FLUID MOTORS e VALVES and CONTROLS 













A OC | 


is Miwon, = 
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At little or no extra 
cost, the springs in your 
product can be a vital 
and decisive factor in 
insuring the better op- 
eration and service life 
of that product. In your 
search for finer de- 
signed, finer made 
springs, remember that 
Reliable has for years 
held a high place in the 
industry, because Re- 
liable has always taken 
the time and trouble to 
produce springs, wire 

forms, and stampings correctly engineered and 
conscientiously made. 


Our range of experience covers many thousands 
of diverse applications for war and civilian pur- 
poses. Particularly if your requirements are diffi- 
cult and unusual, we can quickly demonstrate 
Reliable's engineering ingenuity and precision 
manufacturing. If you need to be convinced, our 
small order department can give you a sample of 
real customer cooperation. 


Write for 
Reliable Catalog 44, 
with useful 
engineering data. 


We have facilities 
and materials for 
FAST SERVICE 
on almost any order. 


THE RELIABLE SPRING & WIRE FORMS CO. 


3167 Fulton Rd. Cleveland 9, Ohio 


Representatives in Principal Cities 


YOU CAN RELY. ON WNTIITELITN 


Reliable Springs 








ANOTHER 
SPECIAL BY 
PROGRESSIVE 





Will not loosen... 


Vibration- proof 


DRIV-LOK Pins answer ‘'a 

hundred'' connecting and 

anchoring problems, for 

driving into a_ standard 
hole; they will not loosen even under 
continuous vibration or repeated 
shock. 


With bodies of specified diameters, 
each has four flutes with raised (over- 
size) edges along its binding or 
anchoring section. When driven into a 
drilled hole, these work hardened 
edges are slightly compressed. This 
deformation creates a steady and un- 
yielding outward pressure of the flute 
edges against the walls of the hole. 

DRIV-LOK pins come (standard) in 
type illustrated and in many special 
designs, in many materials and diame- 
ters. All can be delivered promptly 
To date our capacity has been taken 
for war requirements, but since we 
have no reconversion problems, we 
are ready at any time to deliver a 
few test samples or millions for post 
war production. Write for Catalog. 


THE DRIV-LOK PIN CO. 
561 W. Washington Bivd. 
Chicago 6, Ill. 
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Lockheed, ROPELLED Shooting Star e 


“SOLAR CONTRIBUTES TO 


AMERICA’S FASTEST AIRPLANE 
In Lockheed’s “Shooting Star” (P-80) the 


control of hot gasses and the conversion of 

heat into energy reach new highs. The 

essence of jet propulsion is the accurate 
control of these two factors— factors with which Solar has been 
dealing for the past fifteen years. 

Producing high temperature alloy engine parts and tail 
pipes for this jet propelled plane is one of the more recent 
applications of Solar skill...the “know how” that has made 
Solar the recognized leader in fabricating 


heat and corrosion resistant products. VW se / 
H 


IGH TEMPERATURE ALLOY PRODUCTS 





SOLAR AIRCRAFT COMPANY SAW DIEGO 12, CALIF. DES MOINES 5, IA. 
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WHERE YOUR JOB IS ON THE MINDS AND IN THE HANDS 


of 
Serious Minded 
People 


The key workers and most others who have 
joined us over the years have been people of 
responsibility. They live nearby, raise families, 
own property for the most part. Naturally, they 
take their work (which is your work) seriously— 
knowing that as their business advances so do 
they! 


What does this mean when you unpack a ship- 
ment? A better spring, a better screw machine 
product. The workman’s attitude is always re- 
flected in the work he turns out. Properly en- 
couraged, love of craftmanship can become 
as real an asset today as it ever was. Glad to 
share it with you in your postwar planning. 


Daeele SPRINGS & SCREW MACHINE PRODUCTS 








In The Bendix-Weiss Rolling Ball Universal Joint THE POWER OF A 


GOOD NAME PLATE 


Smartly styled, expertly made name 
and data plates by Robbins bring 
positive identification, enhanced ap- 
Stone Shawn Minnanessbied (ae ; pearance and an extra advertising 

a” plus to any product. ‘Manufacturers 

Z of heavy equipment and luxury utili- 
Sy T @ re] NM R A L L 5 all ties alike know the multiple advan- 
tages obtained from using Robbins 


Sewe the reumned Forces “ a ‘Quality Name Plates . . . metal, 


plastic or metal with enamel. 





Le Write for free estimates and design 
Here, in the Bendix-Weiss Constant Velocity Universal | suggestions for: Decorative Panels 


Joint, Strom Balls do their part in making military vehicles, | jo 6 pry - + Name lates . . - 
from Jeeps to |4-ton Armored Cars, the efficient fighting | I . 

equipment that they are. This is only one spot in our great BEAR Goel he Roblins Company 
war production effort where the high degree of perfection & ATTLEBORO, MASSACHUSETTS 
of Strom Balls serves industry, enabling it to provide the iciiiieeien ak Mattes aml thee 
finest bearing equipment towards its great contribution to | Pe Jor overdiity Years 

total victory. Strom Steel Ball Company, 1850 South 54th | 4 om To ,leore how @ nome 

Avenue, Cicero 50, lll. F product, send for your 


copy of “Name Plates 
by Robbins". 








Largest Independent and Exclusive Metal Ball Manufacturer 





— 








ee 


Stroti] BALLS a Serve Industry = Se = = 


— es 
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...with four sound principles for economy and fast assembly 


Scovill Phillips Recessed Head Screws are scien- 
tifically designed and engineered to offer these 
outstanding assembly features: 


1. Speed: Driver point automatically centers in 
recess ... fits snugly. Screw and driver become 


one unit ... assembly speed often increases 50%. 


2. Safety: The recessed head feature eliminates 
slotted screw burrs and screw driver skids which 
result in injuries to assembly workers . 
in time and money are eliminated. 


. . losses 


3. Appearance: The attractive recessed head gives 
that “finishing touch” to products having visible 


screw heads ... attractive appearance improves 


sales appeal. 


4. Assembly Cost: The use of Scovill Phillips 
Screws reduces rejects—raises efficiency; curtails 
accidents —increases speed, eliminates burrs -— 


saves man hours... all of which adds up to lower 


assembly cost. 


The progressive features of Phillips Screws 


plement and expand Scovill's 


progresslve pro 


gram of produc lly designed 


forged fastenings. Phillips 


Scre Ww S mM Pi T¢ , f y 
Scovill are backed by the quality and depend- 


ability for which Scovill is well known. 


»--buy Scovill Phillips Screws for quality, economy and fast assembly 


—Jore)’s) ml Man 0-W 10) 7 -Von g0)-11\ (cme @8e) 1-7-0) bd 
WATERVILLE ..o” 


aa 20) ©) 5 Lom a 


~ 


Qy | 
WATERVILLE 48, CONN. Ein) TEL. WaTEeRBURY 3-3151 


DIVISION 





NEW YORK, Chrysier Building - DETROIT, 6460 Kercheval Avenue » CHICAGO, 135 South LaSalle Street » PHILADELPHIA, 18 W. Chelten Avenue Building 
PITTSBURGH, 2882 W. Liberty Ave. - SYRACUSE, Syracuse - Kemper Insurance Bldg. « LOS ANGELES, 2627 S. Soto St. - SAN FRANCISCO, 434 Brannan St 
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Again 
“Wins the Nod” 


Patented Differential SPEED REDUCERS 





WINFIELD H. 


These space-saving units, mount- 
ed on steel bases, are used for 
the operation of lumber sorting 
conveyors by a prominent West 
Coast mill. The quiet-running 
HELICAL GEAR Differential Re- 
ducers are noted for improved 
performance, long service, lower 
cost and a higher-than-ordinary 
degree of efficiency . . . from 
88% to 95%. 


Fully described in our Catalog 
#144. ‘Manufactured by the 
“‘Makers of the First Speed Re- 
ducers in America to be Shipped 
from Stock'’. 


SMITH, Ine. 


111 EATON STREET....SPRINGVILLE...€RIE COUNTY...NEW YORK 





cJhe “Jorrington (ompany 
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Tubes, Rods, Wire reduced by rotary swaging to 
your specifications by the pioneer rotary swaging 
machine builder. 


Cuts show various tubes reduced, tapered and 
closed on end by swaging. Solid work up to ¥g" 


diameter and medium wall tubing up to 214" O.D. 
can be handled. 


You benefit from our nearly seventy years’ rotary 


swaging experience. 


SPECIALTY DEP'T. 


Gorrington, Conn., USA. 
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WITTEK 


HOSE CLAMPS 
For All Applications 


The dependability of Wittek Hose Clamps, 
long accepted by the automotive and avic- 
tion industries, is now being proven by actvel 
service with the armed forces of the United 
Nations as standard equipment for aircraft, 
tanks, jeeps, trucks, ships and other combet 
vehicles. Wittek Hose Clamps are made 
many different sizes and types for all appl 
cations. Write for new descriptive catalog. 
Wittek Manufacturing Co., 4305-15 West 
24th Place, Chicago 23, Illinois 





ENGINEERING — SEPTEMBER, 1945 





ww = 








BRA 


iy ed Reg. U. S. Pat. Off. 


a SOCKET SCREWS 


Knurling of Socket 
Screws originated with 
“Unbrako” years ago. 














Send for the Catalog of 
“Unbrako” Socket Screw 
Products 





\ \)) Pais. Pond. 


‘“‘UNBRAKO”’ Knurled Socket Cap Screw ““UNBRAKO”’ Knurled Point Socket Self-Locking Set Screw 


Fills the bill for mechanics! Because 
the knurled head affords a “non-skid” 
grip for oily fingers. ‘‘Unbrako” Socket 
Cap Screw therefore can be screwed-in > Y/ 
farther, and faster . .. before using a 4 * 


wrench—speeds production, saves time. ’ A 
| Witt Wa 


™~§ 


Stays put for keeps, because it's speci- 
ally designed to defy vibration! The 










> ~~. knurled point makes it a self-locker .. . 
@ a ~ digs in and holds tight . . . prevents it 
ree ? from working loose. Can easily be re- 
moved and used as often as desired. 





Patented 
‘“UNBRAKO”’ Knurled Thread Self-Locking Set Screw 

Another opponent of vibration . . . for use where a cup point screw is un 

suitable. The knurled threads make this a self-locker and definitely. prevent 
r combet it from unwinding. 
made in ; ; bee ; 
all appli These screws in sizes from #4 to 142” in diameter . . . full range of lengths 
poyow Write for the Catalog of “Unbrako” Socket Screw Products 


OVER 40 YEARS IN BUSINESS 


STANDARD PRESSED STEEL CO. 


JENKINTOWN, PENNA., BOX 545 BRANCHES: BOSTON e DETROIT © INDIANAPOLIS © CHICAGO e ST. LOUIS © SAN FRANCISCO 
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Building Resistance to a Force 


















Coiling heavy material up to 9/16” diameter calls 
for craftsmanship and machines with muscle. It 
also calls for experienced “beforehand” knowledge, 
the special talent of Raymond engineers. From the 
finest gauge material to the heaviest, Raymond crafts- 
men build your springs to the degree of accuracy 
required —in small lots or mass production. Let 
Raymond recommend the type of spring you need — 
for long life and dependable action. 


| BAAVMons SPRINGS 


e | WIRE FORMS — SMALL STAMPINGS 
- ae vas Laas y 


--alies’ ~=6RAYMOND MANUFACTURING CO. 


DIVISION OF ASSOCIATED SPRING CORPORATION 


CORRY, PENN. 









mm) > a ones 





LET US TELL YOU HOW YOU MAY USE OUR 
ORGANIZATION JUST AS IF IT WERE YOURS 


YOUR INQUIRY WILL BRING THE ANSWER 


(3 Minutes Reading Time) 













(Rin 


1812 


METAL PARTS 
ee 407 £FS 


) FERRULES 
“~ TERMINALS 





ena 


rae ee ilers designed 


hoice of © 
: < produced to the dictates of 
an 


demand. — 










2. The largest selection of 
proved oilers to choose from. 











The Gits Line of Oilers offer you 
a greater selection of styles and 
capacities than any other source. 
Each individual model provides 
design features to satisfy a spe- 
cific need. All are fabricated to 
render long dependable service. 
Illustrations, diagrams and engi- 
neering data of this complete line 
are given in the 172 pages of 
catalog No. 60—write for your 
copy. 


G1TS BROS. MFG. (Co. 
1855 South Kilbourn Avenue, Chicago 23, Illinois 
ExcLuacvre xc ovekw IF 


WATERBURY COMPANIES, INC. 


Formerly WATERBURY BUTTON CO., Est. 1812 


Dept. L, WATERBURY, CONNECTICUT 


* 
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nedN. 
MORE THAN 


25 


YEARS 
EXPERIENCE 


A HiI/ 


WAG Rede wete wore hehe tore eee enear tetas 










NOTICE— 


that the generous corner radii 
on the inside of the outer 
race make it easy to guide 
the shaft to its exact location 
as the machine is assembled. 





AN 


Vevegaseeeeaoeaend yor 


WPDPRURPRU UREA UI PRUDRADREORRELULIELD 


PEEUGCUEED PEP EEP EE EEE Cet 


LUNA 











































UR 

URS 

NER 

Time) 
IN ADDITION 

7 the one-piece construction of By all Mea!s, include RBC 

AA the outer race makes no aux- CYCLOPS BEARINGS in your 
iliary parts necessary, as rol- . . 
lers are retained by lips ma- post-war products. Their com 
chined directly in race. This pact, light-weight, sturdy con- 
means a stronger bearing and struction will greatly simplify 
additional protection against , 
damage. your design. 

Send for Catalog With Complete Engineering Data 
C. 
UT 


ROLLER BEARING CO. OF AMERICA 


TRENTON, NEW JERSEY 
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$ USE REX- WELD. 








. that’s a familiar refrain 
among engineers and produc- 
tion men in every field— 
diesel, oil, power, machinery, 
steel and many others. It's 
not hard to understand why 
REX-WELD has achieved such National Supply Company Diesel 
high standing with users of with RW-89 All-Steel Diesel Ex- 


flexible metal hose! haust Unit. 


For industrial men know that REX-WELD Flexible 
Metal Hose provides an added measure of strength and 
dependability for heavy-duty jobs. That’s because it is 
fabricated from strip metal by a precision autogenous 
welding process that makes a weld stronger than the tube. 
In addition, C.M.H.’s advanced “50-50” principle of 
construction produces deep, uniform corrugations with 
less working of the tube walls. The result—flexible 
metal hose with greater inherent strength 
flexibility ... 


oo « Cmte 
longer service life! 

They know, too, that REX-WELD has the ruggedness 
to withstand extremes of pressure and temperature. 
That in addition, it is leakproof in conveying searching 
fluids; pressure-tight; and able to with- 
stand prolonged vibration and flexing. 


Small wonder, then, that when the 
job calls for flexible metal hose—indus- 
“Let's use REX-WELD!”’ 
Consult C.M.H. about how REX-WELD 


can meet your requirements. 


trial men say, 


RW-89 Diesel 


Exhaust Unit. 





CHICAGO mi METAL HOSE Corporation 


REREE SE MAYWOOD, ILLINOIS 





Plants: Maywood and Elgin, II. 


els 
High Pressure 
Service... 


IT’S MODEL CK 


For machine tools, engines and hydraulic mechanisms, 
Tuthill Model CK high pressure pump offers 
dependable performance in a compact package. 

This internal gear rotary pump is designed to save 


space, material and money. 
Pressures up to 400 p.s.i. 
units and integral drives. 


bulletin. 


Serving Army 
Air Force 


Sizes from 1 to 50 g.p.m. 
Direct motor drive, V-belt 
Write for Model CK 


TUTHILL Pump Company 
939 EAST 95th STREET 
CHICAGO 19, ILLINOIS 


Navy 


Merchant Marine 





Glass 





Loose Pulley 


Constant Level 


Machine Builders everywhere 
have adopted TRICO Automatic 
OILERS as standard equipment 
on their present and _ post-war 
products. They KNOW that 
TRICO OILERS offer added sales 


features such as... . 


, Plastic 
* Thorough bearing protection Coastent 


* Visible oil supply Level 
® No down-time for hand oiling 

® Saving in labor—power—lubricants 

® Maximum machine life 

* Streamlined appearance 

® Increased production 

® Less fire and accident hazards 

* increased prestige 


Insure dependable lubrication of 
your equipment after it leaves your 
plant and safeguard your custom- 
ers’ costly investment . . . 


INSTALL 
TRICO OILERS 


Write for Catalog 





Thermal 


TRICO FUSE MFG. CO. Milwaukee, Wis. 
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MCGILL soupenp MOLTIROL 


CEE PMS etek ge ope 


TAKE advantage of the full length 
rollers of McGILL “Solidend” 


AAC MULTIROL Bearings. We will be 
M'GILL MANUFACTURING COMPANY, INC. | ca te 
id to send you our catalog SM-42 


Manufacturers of Ball and Roller Bearings 
VALPARAISO, INDIANA 
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STOP ABRASION, 


SCORING of rods, 
shafts, liners, 
plungers 


When shafts, rods, liners, or plungers score 


or wear, it’s wasteful of time and it’s costly 
to replace them. If such trouble comes from 
packing friction or packing deterioration, you 
can prevent a repetition of it by specifying 
RODPAK for repacking. RODPAK is the 
patented, guaranteed, non-friction, floating 
seal, long-lasting, moderate cost, highly effi- 
cient metallic packing. It’s made to order to 
your specifications, when and how you want 
it. Prompt delivery. Simple and speedy to in- 
stall; swift to fit, slow to wear. The patented 
construction is guaranteed to eliminate scor- 
ing of rods, shafts, etc. Friction co-efficient is 
extremely low (practically non-existent). 
The two hydraulic rams illustrated above were oper- 


ated identically for one year. The lower ram was 
packed with RODPAK; the upper ram was not. 


«eee PACK UP YOUR TROUBLES” 


JL ecfy RODPAK 
hd METALLIC PACKING 


for rods, shafts, inside & 
outside packed plungers 


RODPAK MANUFACTURING CO. 
1315 Natoma Street * San Francisco 3, California 


REPRESENTATIVES 








QUICK DELIVERY 


is positive on high priority orders when 

you specify U. S. Steel Wire Springs on 

your urgent war orders. Let us dem- 

onstrate our ability to meet your re- 

quirements both in quality of product 

and promptness of delivery on your 
next order for steel 
springs. 


— 
7 


YN says 
“COIL SPRING’ 


Standard Round Edge Die Springs 


THE U.S. STEEL 
WIRE SPRING CO. 


7800 FINNEY AVE., CLEVELAND, OHIO 














MACHINERY SUPPLIES COMPANY, 50! Madison Avenue, New York 22, N.Y. 
RALPH £. MANNS CO., 1024 E. Anaheim Blvd., P. 0. Box 277, Wilmington, Calif. 


W. H. ROBER, 1016 Ist Avenue, South, Seattle 4, Washington 


STRIEBY & BARTON, Ltd., 912'2 E. Third Street, Los Angeles 13, California 








Why you should order the 


FLE}ALOC 


STOP and 
LOCK NUT 


Because: 


@ It is of one-piece construction 
oe 


Pat’d. & Pats. Pend. 


It can be made of any of the conventional nut materials 


@ Every thread—including locking threads—takes its share of 
the load 


Its construction is city of” advantageous for maximum 
strength and dependability of low and thin nufs 


It accommodates itself to a very wide range of thread 
tolerances 


It can be used over and over again without losing its ability 
to lock 


It is not affected by temperatures likely to be met within the 
field of Mechanical Engineering 


Being a “stop” nut, it stays locked in any position on a 
threaded member. 


Sizes from No. 6 to 1” diameter 
Millions in use—write for Bulletin #582 


The famous “Unbrako” Socket Screw 
Producis are also made by us. 


STANDARD PRESSED STEEL CO. 
JENKINTOWN, PENNA., BOX 545 


Boston * Detroit * Indianapolis * Chicago ® St. Louis * San Francisco 
40 YEARS IN BUSINESS 
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One critical application of GATKE Bearings is on 
the Turn Table Rolls where the bearings are sub- 
ected to terrific shocks and slow speed rubbing 
under crushing pressures as the crane picks up and 
swings heavy loads on a long boom. No wonder 
conventional bearings wear rapidly, gall, and score 
journals on such applications. 

GATKE Bearings were originated for jobs like this. 
They withstand terrific impact loads—do not score— 
have low friction and tremendous wear life. New 
08 page brochure tells why. Write for your copy. 


Forty-six GATKE Bearings have outworn 
276 Bronze Bushings and are still giving 
excellent service. 


More than three years ago the 46 GATKE 
Bearings were used to replace Bronze Bush- 
ings in overhauling a Locomotive Crane, 
which has been operating 24 hours a day, 
seven days a week, moving iron ore. A recent 
inspection showed the GATKE Bearings in 
good condition—not one required replace- 
ment after three years of service. 





The operating crew states that before in- 
stalling GATKE Bearings they never got more 
than 6 months’ service between overhauls 
and that usually a crane had to be “shopped” 
for repairs after a much shorter period. 


The installation involved the most difficult 
and critical applications on the Crane—the 
results suggest the wonderful advantages 
offered by GATKE Bearings for all sorts of 
applications. 








Whatever the requirements, however dif- 
ficult or unusual, send details of the applica- 
tion for the GATKE Recommendation. 


GATKE 


CORPORATION 


250 N. La Salle St., Chicago 1, Ill. 
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You Get all 3— 


AM MLSSUH : Comoe 


e Hydraulic Power 


SUR HL < ee neal Pump 
PROWMWGTS 





Triplex Unit includes one Cen- 
trifugal and two Rotary Geared 
Pumps. Has flange mounting. 


The designs of Brown & Sharpe Pumps lend themselves 

to special combinations and mountings. Geared, 
BS Vane, Centrifugal and Motor Driven styles. Catalog 
J. on request. Brown & Sharpe Mfg. Co., Providence 1, 
Ee 6. A, 


MANY A MACHINE BUILDER has learned un- | BROW N & Sy H A RP } 
der wartime pressure the amount of machining | 


that Laminum shims save ... and new peacetime 
products will benefit! (1) Quicker fitting of bear- 
ings, gear mesh, etc. (2) Certainty of uniform ac- 
curacy because of the precision gauge of the lami- 
nations. Want performance data? 


Laminum shimsarecuttoyour specifications. For maintenance work, 
however, shim materials are sold through industrial distributors. 





Laminated Shim Company, Incorporated 
63 Union Street ° Glenbrook, Conn. 








It means gears precision-cut to 
your specifications—Gears that 
run on proper centers—gears 
that stay dependable for long- 
est, hardest service. The sum 
of these qualities is the founda: 
tion of the Abart Tradition that 
raises the product above the 
ordinary. 


No stocks. Send B/P for esti- 
mates. Delivery just as soon 
after Uncle Sam’s requirements 
are possible. 


: ABART SPEED REDUCERS. 
~ Over 75 types and sizes. Ask 
&for Catalog. 

















GEAR AND MACHINE CO. 


MANUFACTURERS OF 
Speed Reduce &-Searn 


4840 WEST 16"ST., CHICAGO 50, ILLINOIS 
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Twenty years ago Nichols was faced with the problem of mass 
producing hardened steel parts that had to be flat. More than 
that, two sides had to be parallel, and the thickness had to be 
held to quarter-tenths. 

At that time flat lapping was used only to obtain flat surfaces. 
Nichols researched the flat lapping process and introduced new 
principles which made possible lapping to thickness dimensions. 
This development was one of Nichols contributions, not only to 
customers, but to industry. 

This research and the understanding of basic production methods 
has made Nichols a leader in precision manufacturing. A book- 
let,"Mass Precision’, showing some of the products Nichols has 
made for other concerns, will be sent on request. This booklet 
will help you visualize the type of mass precision facilities 
available at the Nichols plant. 

W. H. NICHOLS & SONS, 48 Woerd Avenue, Waltham, Mass. 


MASS PRECISION AND 










fe) 
Nl [ - u 
Accuen’ Yee 


PRECISION ENGINEERING AND MANUFACTURING FACILITIES FOR MASS PRODUCTION 
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ROCKFORD 


PULLMORE MULTIPLE-DISC 


VIBRATION TEST TABLE 





% These compact, powerful, multiple-dise clutches are 
helping product engineers to reduce size and weight at 
the vital link between the driving and driven units of 
machine tools, lift trucks, overhead cranes and a wide 
LO NG WEAR LIFE variety of other production equipment. They readily 


fit into product designs, accommodating great torque 
TRAN capacity within small size. Precision grinding insures 
tfect fit on the clutch shaft. Symmetrical contour 
EASY ADJUSTMENT Joa ; = 
- e . ° avoid drag that is caused by centrifugal force. 
Under Vibrations of Variable Amplitudes 
d SEND FOR THIS HANDY BULLETIN ON POWER TRANSMISSION 
and Shock Loa Ss It shows typical installations of ROCKFORD CLUTCHES and POWER TAKE-OFFS 
Contains diagrams of unique applications. Furnishes capacitity tables, dimensions and 
‘ L f xX t & L b complete specifications. Every production engineer will find 
() help in this handy bulletin, when planning postwar products. = 


SHAFTING ROCKFORD CLUTCH [:277%:.'222%“:] DIVISION "2s 


209 Catherine Street, Rockford, Illinois, U.S. A. 





' @ Stow Flexible Shafting 
works smoothly and eff- 
‘ciently in this application, 
unimpaired by vigorous vi- —z 
brations, with changing 
‘| amplitudes and shock loads. 
'| In this Vibration Test 
Table, there is considerable 
> relative movement between 
‘| driving and driven ends of the 
''' shafts that operate eccentric 
| weights—a condition met perfectly 
i, by Stow. 


























@ Stow Flexible Shafting is used 
extensively for instrument indica- 
tion, remote control and power 
transmission. It is applicable to 
quiet, sensitive drives where pro- 
longed accuracy must be main- 
tained, and in larger sizes to rugged 
power transmission . . . often elim- 
inating universal joints and costly 
gear assemblies and mountings. 


=a ee 


== = 











Every designer 
should review, and 
file a copy of ‘The 
° How and Why of 
° Flexible Shafting” 

- it contains 
valuable infor- £ 
mation and diagrams of the manu- # 
facture, application and advantages f 
of flexible shafting, complete with 
engineering data. WRITE TODAY 


eas” your copy, no obligation. 
MANUFACTURING CO. 


426 State St., Binghamton, N. Y. 
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FLEXIBLE RUBBER BUSHING 





DRIVE STUD —> 


GRAPHITED BRONZE 
BEARING 


Inc orporated 1920 





hes are 
right at 
units of 
a wide 
readily 
torque 
insures 
ontours 


HID emerge 
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BORE————> ff 


KEYWAY ——> 





SET SCREW 





THE INSIDE STORY OF AJAX FLEXIBLE COUPLINGS 


Ajax Flexible Couplings protect direct connected For special requirements flanges can be machined 
machines from unavoidable misalignment. They re- from aluminum, bronze or other metals, and can be 
quire no lubrication. They are quiet running — no plated with chrome, silver or cadmium for protection 
backlash, no noise. They provide free end-float which against adverse atmospheric conditions. Thousands 
permits electric machinery to find its magnetic center. of cadmium-plated Ajax Couplings are running on 
They operate satisfactorily in abrasive-laden air. U. S. Navy equipment throughout the world. 

They are built in a wide range of sizes and capacities Ajax Couplings can easily be made integral with 
with standard couplings made of forged steel or cast brake drums, pulleys, fly wheels, etc. 
semi-steel. Write for new catalog giving complete data. 


0 h 


AJAX FLEXIBLE (| ()COUPLING CO. inc. 


WESTFIELD, N. Y. 
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.--IN ASSEMBLIES...A SMART WAY 
TO MEET PRODUCTION SCHEDULES 
FOR YOUR POST-WAR PRODUCTS 





An improvement zz methods is the first answer thread-forming and sheet metal screws will 


to look for in solving the problem of stepped- _—_ be sent you on request. 
up demands of production, whether in war or — THELAMSON & SESSIONSCOMPANY, General Offices: Cleveland 2, 0. 


Plants at Cleveland and Kent, Ohio; Chicago and Birmingham 


peace times. War production would have been 
immeasurably slowed down had it not been 
that the thread-forming screw eliminated the 
need for tapping many millions of holes in 
material that had to be joined together in a 
hurry. Wherever a thread-forming screw could 





be used in the assembly or fabrication of war 
materiel, time was saved when time was most 
precious. Saving of time by American methods 
was one of the prime factors in winning this 
war—an essential ingredient of quick pick-up 
of peacetime production. 





Lamson makes thread-forming and sheet 
’ . “BOLTS, NUTS & SCREWS” —1944 REVISION. Cloth bound. Limited 
metal screws in tremendous quantities. Three edition, 180 pages of technical, practical information. Sent prepaid for 
$1.00—cash or check must accompany your order. 
‘ “BOLTS ARE IMPORTANT!” —24-page booklet of currently useful informa- 
standard types are produced for metal and tion for buyers of headed and threaded products, and describing Lamson 
o ‘ ‘ & Sessions’ specialty fastenings which have wide industrial applications 
plastic applications. Types “a”, “‘c” and “tb” = now; and in the post-war period. Sent gratis. 

a hiaind “THE LAMSON BLUE BOOK’’—is our standard Catalog of standard prod- 

are made with slotted, Phillips or Clutch heads. _ucts excepting our Aircraft products. Sent gratis 
“SIMPLIFIED STOCK LIST’ —Of bolts, nuts and screws, conforming to 
(thread- forming) screws have Amer- latest revisions of the Office of Price Administration, and of great value 


in showing you in what ratio quantities of various standard products 


ican National Standard coarse thread are kept in stock for deliveries, by your jobbers and in our own (and 


other bolt manufacturers’) warehouse stocks. Sent gratis. 


r-—— HERE’S A COUPON FOR YOUR CONVENIENCE——— 


ee c”’ 





Type “‘c 


Because of the need for more detailed infor- 
THE LAMSON & SESSIONS COMPANY + 1971 West 85th Street * Cleveland 2, Ohio 


mation on thread-forming and sheet metal Please send us [] Lamson Blue Book [J Bolts, Nuts and Screws ($1.00) 





| 
| 
| 
: Fs (C1 Bolts are Important! C) Simplified Stock Sizes 
Screws, a new Lamson folder showing de- Send information on [] Cap Screws and Set Screws C) Cotters 
il d li . ‘ ‘ . i C) Bolts C] Machine Screws [] Lamson Lock Nuts 
taile ists, StOCK Sizes and essential informa- | (C1) CP,HP,SF Nuts [) Lock-washer Screws [] Thrd. Forming Screws 
: P | 
tion is ready for you. Just use the coupon at |; ___ : 
t F h | Name of Individual lithe or Kind of Work 
tf 2 y > , ~J 
1e right to get your copy. SamplesofLamson =; 
| Employed by (Name ot Company) 
ee : , 
| Street Address 
| i sient —_ 
| re ity a an d St Stat e No. 1957—Copyri¢ht 1945—The Lamson & Sessions Co. 


apping scm ; ve 3 
bed in & SESSIONS 
lers, with 


engine BOLTS - + NUTS - + COTTERS - > CAP SCREWS -: - SPECIALS 
ir your O Jone Tob bes. Stocks the Lamson Line 
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Get Maximum 


PERFORMANCE and ECONOMY 


from Your Air-Operated 





Equipment... 


AIR CONTROL 

























Especially designed for accu- 
rately controlled preheating or 
for ‘'workhorse'’ heating closely 
controlled for assembly opera- 
tions. 


pr # 
























Rectangular shapes are available in 
almost any size, also portable units. 
wattages to supply up to 850° F 





Heating surface is highly polished, 


FAST-ACTING, POSITIVE, © “ss | Re'plating Yo fake Gf. {Rewnd type, fed 
LEAK-PROOF OPERATION , | Seeeeens 




































Controls: For temperatures 
Full details in Watlow yp to 550° adjustable clamp- 
Catalog—send for it on bi-metallic, or bulb type 
thermostat is furnished. For 
temperatures over 550° F 
3-heat snap switch is sup- 
plied Heating element: 
Burn-out resistant, replace- 
able Watlow Strip Units 
Leveling legs supplied when 
specified 









The savings in time and effort, fast action, economy and 
other advantages of air actuation can be fully realized only 
when the air power is under complete and flexible control. 
LOGAN Air Control Valves offer positive, accurate regula- 
tion of air equipment in the most convenient way. They may P 
be used for manual, foot, semi-automatic, automatic, inter- = _ 
locking or sequence control of one or more single or double ists IN 


acting air cylinders. speci® 
LOGAN Air Control Valves are smooth-operating and easy 3 


. : : <a TRIC ss 
to handle. The simple, sturdy construction prevents leakage, ELEC 
assuring maximum power and minimizing maintenance. Wide- ELECTRIC MANUFACTURING COMPANY 
ly used types are as follows: 1319 N. 23d St. St. Louis 6, Mo. 


MODEL TL HAND-OPERATED VALVE (illustrated above) | — = ceaeaeiiin —— 


No packing—no maintenance permanently leak-proof seat 

















expense. Construction per- is assured by the bronze taper 
mits piping direct to the cyl- plug, precision ground and 
inder. All working parts can lapped in a semi-steel body. | 
be removed without discon- 5 sizes from !/9’’ to 3/,’’ stand- | 


necting pipe lines. A positive, ard pipe thread. 


MODEL 6520 FOOT-OPERATED VALVE | 
| 


Leaves operator’s hands free for other duties. 
Dual purpose—in first position, valve piston 
is raised and /atched when pedal is pressed; 
it does not release until pedal is pressed | 
again. Second position provides infinite con- 

trol within the range of the cylinder. Simple, | 
self-cleaning construction. 5 sizes from '/4/’ | 
to 1’’ standard pipe thread. 


MODEL 6245 MASTER CONTROL VALVE 


Operated by remote control bleeder valves 
of the hand, foot, cam, toggle, pressure or 
electric solenoid types, or any combination. 
Rapid action assured by large diameter, light- 
weight piston (up to 300 reversals per min- 
ute in 3’’ size). Mounts close to cylinder, | 
reducing friction losses. 6 sizes from !/4/’ | 
to 1!/,’’ standard pipe thread. 


Available Now! 


FROM STOCK: 





Specify Standard Locknuts and Lock- 
washers for holding ball or roller bearings 
in correct position—S. A. E. Standard 
—A. B. E. C. Standard—Heavy-duty 
and Specials. 

From stock we can ship Locknuts in 
sizes N-00 through AN-40, and Lock- 
washers (all new multi-prong type) in 
sizes W-00 through W-40. 

Your inquiries will receive immediate 
attention ... your orders will be han- 
dled promptly. 















Com lete Air Ss stems Write for engineering recommen- 
P y dations on the selection of air 
valves and designing of complete air operating systems. Send details of 


your problem. Layouts furnished. No obligation. 





SAVES r . 3 REQUEST OUR 


WEFFORT 


*monion ® i} af A /} | a. . SPECIFICATION BULLETIN No: 27 





f 







FREE CATALOGS 


“ugasugon” "| —Write for literature | Standard Locknut & Lockwasher, Inc. 


LOGANSPORT MACHINE CO., INC. BRE 


(INDIANA 









Logan line in which 
you are interested. 





Se a Seer or 
CHUCKS - CYLINDERS = VALVES » PRESSES - SURE-FLOW COOLANT PUMPS . 
a: 2 = ae 


33 West St. Clair Street Indianapolis 4, Indiana 
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Difficult angles of this ventilator 
offer no problem to installation 








Self-plugging Cherry Rivets installed in 
sheet metal. Joints sit firm, strong, tight. 


THESE MODERN RIVETS 


IMPROVE MODERN 


SHEET 


of Cherry Rivets. 


CHERRY BLIND RIVETS are designed to meet 
the installation requirements of modern sheet 
metal fastening, as well as to simplify and 
speed up blind and hard-to-get-at rivet 
applications. 

They are upset in a modern way—with a 
pull exerted by small, easy-to-handle Cherry 
Rivet pneumatic or hand guns. Installation can 
be made by one operator from one side of 
any location, blind or not, without bucking. 

Cherry Rivets conform to modern contours; 
hold securely on curved surfaces, in tubes, 
bends and ducts; fasten double surface struc 
tures from one side. 

Modern materials such as plastics, rubber, 
leather, fabrics, plywood, as well as all sheet 
metals can be fastened quickly, easily, and 


G-15RB gun shown below can be op- 
erated with one hand in any position. 
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METAL FASTENING 


Regular Hollow 
Self-Plugging 


with complete success. 

Cherry Rivets meet the stress and strain 
requirements of modern uses. They aid in 
simplifying and speeding up modern produc- 
tion and repair methods. Because of their 
wide range of applications, they allow 
greater flexibility in modern designing. 

The installed appearance of Cherry Rivets 
is up-to-date, modern—enhances the appear- 
ance-value of the finished product. And their 
installed cost is low. 


For more information, contact your nearest job 
ber or write now for illustrated Manual D-45, Dept 
A-106, Cherry Rivet Company, 231 Winston Street 
Los Angeles 13, California. 


Pull-through Ho 



















~ 




















CHERRY RIVETS. THEIR MANUFACTURE @ APPLICATION ARE COVERED BY U.S. PATENTS ISSUED & PENDING 
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LOS ANGELES 13, CALIFORNIA 
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VJD+1=HR 


“HR” means Hays’ Readiness to serve you. 
Just give us 24 hours after the Jap fold-up, to 
give a cheer or two and reset our machines 
for your order. 

Here are modern pattern shop and foundry, 
and machine shop equipped for every machin- 
ing operation, and facilities for buffing, plating 
or painting any metal from brass to stainless 
steel. 

Here is an efficient and experienced plan- 
ning, drafting and engineering staff, developed 
through 76 years’ experience in producing 
small and medium size parts and assemblies 
with precision accuracy, completely tested for 
every specification requirement. 

Whether your plans are ready down to the 
final blue-prints, or are still in the smoke-ring 
stage, it’s time to consult Hays. 

















* 


BUY MORE 
WAR BONDS SPECIALTIES MANUFACTURING DIVISION 


* HAYS MANUFACTURING CO., 
ERIE, PA. 

















PRECISION SPINDLES 
with Sealed-In Lubrication 


BOE 


For Grinders and Other Applications 





Here Is the INSIDE Story 


Ay \l . 


.Finer finishes and the 

ability to rough off metal 

fast are the result of Pope design, 

precision workmanship, precision 

balance, massive shafts and SKF 

precision double row, roller bear- 
ings. 





The Pope Sealed-in 





Lets get acquainted . 


This is the first time we have met in this publication. 
During the months to come we know we will meet many 
old friends for after 25 years of making pressure reducing 
valves for people, valves that meet their exacting specifi 
cations, you do make a lot of friends. 

But we also hope to meet, get to know, and be able to 
help many NEW friends. People who, like our friends of 
the past, need a valve they can buy with confidence. 


. f : = 
2 = or our NEW 28 page catalog ae 
C a WW and learn how CASH-ACME N 


Products can best serve you. 


UL CASH VALVE MFG.CORD. == 222m 











This Pope Motor- 
ced Spindle has a 
s‘aled-in motor as 
ell as sealed-in 
brication 
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Lubrication System 

requires no attention. 

Dirt, dust and coolant 
are sealed out. These features 
increase bearing life. 


Send us a sketch or brief de 
scription, with dimensions, of th: 
spindle you want. We will sen 
vO in outline drawing wit] 


otation 


POPE MACHINERY CORPORATION 


ESTABLISHED 1920 
261 RIVER STREET e HAVERHILL, MASSACHUSETTS 
BUILDERS OF PRECISION SPINDLES 


SEPTEMBER, 194) 


























=) 


SPERRY HYDRAULIC REMOTE CONTROLS 
for the MACHINE TOOL INDUSTRY 





= 





SPERRY'S HYDRAULIC CONTROLS 
minimize design problems by means of 
a single connecting tube that can be bent 
around corners and obstacles, or installed 
through walls, thus reducing design, in- 
stallation, and maintenance costs. 











The machine shown at the left is a 
No. 84B-30' GARONER DOUBLE SPIN- 
DLE PRECISION GRINDER, manufactured 
by Gardner Machine Company, Beloit, 
Wisconsin. On top the canvas spray 
protection hood are several bearing 
races ground by this machine; turned 
out at high rates of production and to 
extremely close tolerances. 4'' diameter 
races are ground at a rate of 40 per 
minute, holding ground surfaces to 
0003" to .0005” of parallelism. 





LES 
tion 
ions 


APPLICATION: Remote Control of operating feed on Gardner Double Spin- 


ee dle: Precision Grinder. 























TRANSMITTERS ARE EASILY LOCATED PROBLEM: Original specifications called for Solenoid operated feeds. Initia: 
IN MOST ADVANTAGEOUS POSITION —_——— installation presented the following difficulties: 


a. Feed operated with too much shock on feeding mechanism. 


b. Could not be relied upon to hold such necessary close in- 
feeds as 0001". 


EASY INSTALLATION SOLUTION: The Gardner Company changed to Sperry Hydraulic Controls 
————== with the following results: 


DEPENDABLE a. Fast, smooth and shockless operation of infeed mechanism. 
ACCURATE b. Hydraulic Control sensitivity eases the operation of infeed 
mechanisms. 
° c. Operator fatigue lessened due to one-position, centralized 
d-in control. 
stem d. Low maintenance ond trouble-free operation of controls. 
t10Nn. 
lant 
ures SEND FOR BULLETIN 78 The above case-history is typical of the advantages secured by many Machine 
FOR ADDITIONAL DETAILS Designers and Product Engineers when they use Sperry's single-tube system to 


ef de 


of th solve their remote-control problems. 


For Fciontifuc bchievement 


SPERRY PRODUCTS, INC. 
HOBOKEN, N. J. CHICAGO, ILL. 
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A Model R, NOPAK Foot 
Valve, with foot pedal re 
placed by cam and lever ar- 
rangement, is operated by im- 
pact of boards against kick plate. 


NOPAK Model C Air Cylinder 
raises conveyor belt into posi- 
tion to carry lumber away at 
right angles to first conveyor. 


“TRANSFER CORNER™ 


of Lumber-Mill Conveyor 


is NOPAK OPERATED” 


The Pacific Lumber Co.., Scotia, Cal. uses NOPAK 
Air Cylinders, controlled by NOPAK Valves, 
for manual and automatic actuation of many 
units of its extensive conveyor system. 
The “transfer corner” pictured is a typical ex- 
ample. As the boards come down the first con- 
veyor belt, they run into a “kick plate” con- 
nected to the valve lever by cams and rods. 
The impact of the boards against the plate 
operates the valve, actuating the cylinder, which 
raises the twin conveyor belts above the level 
of the first belt, to carry the boards off at right 
angles for further processing. 
To design engineers this application indicates 
how NOPAK Valves and Cylinders may be em- 
ployed in the material handling or material feed- 
ing phase of machine operations — either as 
accessory equipment or as integral units of 
complete installations. 

Write for Illustrated Bulletins. 


GALLAND-HENNING MFG. CO. 
2762 S. 31st STREET MILWAUKEE 7, WISCONSIN 











ALVES AND CYLINDERS 


DESIGNED for AIR and HYDRAULIC SERVICE 


76? 





© 


Where quiet, vibration-free pumping is 


essential, use an IMO... 
... made for handling oils and other 


‘ 
} 


liquids at all capacities and pressures 


Acard 


For further information write for catalog !I-127-G 


PUMP DIVISION OF THE 


DE LAVAL STEAM TURBINE CO. 


TRENTON 2, NEW JERSEY 


PACE, FRICTION 


greene “° 
« 


ACTUAL 
: SIZE 
BALL BEARINGS 


— 


= ~=SsSPRADIAL: 1/8” to 5/16” O. D. 
PIVOT: 2 MM to 10 MM O. D. 


Send for Bulletin P.E. 8-45 [Ke 


— 

ee, 

a 
a 


by) MINTATURE Accson BEARINGS 


. 
A 


a = a) ee, ee ee oe ee 
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Bronze bic oatbcly, Surpass any, Cast Bronze 


Bearings ever before producdl ‘inwalume: The 


Bunting Brass & Bronze Company, Toledo9, ‘Ohio 





SARINGS 
ee 
BRONZE BEARINGS x BUSHINGS = PRECISION BRONZE BARS 
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Use 


SELF- 
LOCKING 


PALNUTS 





Replace slower, costlier 2-piece fastenings 


By using one Self-locking PALNUT in place of regular nut 
ind lockwasher, you cut cost of fastenings in half—-reduce 
issembly time 5O0%—save 90% in fastening weight require 
less space 

Selt-locking PALNUTS are single thread, spring tempered 
steel locknuts, speedily applied with hand or power drivers 
Their powerful double locking action holds tight under 
vibration. Widely used on electrical, radio and mechanical 
assemblies of all kinds. Many types and sizes for various 


applicacions 


Send details of assembly for samples and suggestions. Write 


tor Palnut Manual No. 2, giving full data. 


THE PALNUT COMPANY 


65 Cordier Street, 
Irvington, 11, N. J. 


SELF-LOCKING 


PALNUTS |» 








The name for 
engineered metal component 


r= OLME 


gi oT ae 


Diversity in to 

cilities are aptly il 

lustrated by these 

metal ports. 
Modern engineering, production 
facilities and equipment offer 
straight-forward solutions to all 
problems pertaining to production 
tooling, stamping, forming, draw- 
ing, grinding, welding, brazing, 
soldering and finishing. 
With the conclusion of vital mili- 
tary contracts, OLYMPIC will be 
available for peacetime work, 
including complete design collabo- 
ration from blueprint to production 


CRAFTSMANSHIP IN METAL PARTS 


OLYMPIC 
TOOL & MFG. COMPANY, INC. 


39 CHAMBERS ST, NEW YORK 7, N. Y. 


Judge a coolant pump 
by the company it keeps 





You can best judge a coolant 
pump by finding out who uses 
it. 

Ruthman Gusher Coolant Pumps 
are installed as standard equip- 
ment by many of the leading 
manufacturers of machine 
tools all over the world. Ex- 
perience has taught them that 
Ruthman Coolant Pumps give 
dependable long service with 
minimum maintenance cost. 
These satisfied customers are 
your best guarantee of the 
service which Ruthman Gusher 
Coolant Pumps will give you. 
Specify Ruthman Pumps 

for all your coolant needs. 


There's a Gusher for Every Coolant 
Requirement @ Write Us Now for Catalog 


THE RUTHMAN MACHINERY CO. 
1813 READING ROAD 
CINCINNATI 2, OHIO 


The ""GUSHER"'—A Modern Pump 
For Modern Machine Tools 
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ECAUSE the vibrations-of our modern industrial work, great 
as they are, have been greatly magnified by war yibrations 
of mighty radial engines, of roaring Diesels, of deafening explosions, 
f cyclonic storms and bottomless jungle roads—Lord Manufac- 
luring Company has added much to its store of knowledge con- 
cerning control and isolation of vibration. Because Lord had 
pioneered the field of vibration control for almost a generation, it 
was called upon for thousands of installations, from Lord Dyna- 
local Suspension for radial engines to mounts for delicate instru- 
nents in the ships that sail the air, the sea and the waters under 
the sea; for huge gun recoils and precise bomb sights: for more 
ises than we have space for or are allowed to mention. 
Victory over vibration in war applications has paved the way 


lor better control and isolation of vibration in a myriad of peace- 
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it TAKES BONDED RUBBER Yn Shear 10 ABSORB VIBRATION 


LORD MANUFACTURING COMPANY 


x * ERIE, PENNSYLVANIA 






SHEAR TYPE 


Gouded Kubler 
MOUNTINGS 


time applications. Whether you manufacture locomotives or baby 
carriages, dynamos or television sets, turret lathes or laboratory 
recording instruments, Lord engineers can help you make a 
product that will serve better and last longer. 

Lord Bonded Rubber Mountings are made in two main types. 
Tube Form and Plate Form, with variations to meet special 
conditions, and problems arising from internal or external vibra- 
tion. Lord Mountings are made for load ratings ranging from a 
few ‘ounces to several thousand pounds. Installation of Lord 
Mounts is extremely simple, no special tooling or machining being 
necessary to adapt them to your designs 

Send for the latest Lord literature on Vibration Control and 
Isolation, or call in our engineers to consult with you on your 


problems, Neither service entails any obligation. 

















IF YOU’RE 
DESIGNING 
A POSTWAR PRODUCT 














“Which one shall we use to assemble our parts. 
for the greatest saving and the most efficient 


results. 
MILFORD semi-tubular rivets may be the an- 


swer. We will be happy to tell you why—if you 
will drop us a line, or call. 


The xaKK KK *® 
> 


ILFORD 
RIVET & MACHINE CO. 


EASTERN DIVISION CENTRAL DIVISION 


\ "Balanced Pressure 


Seal 
ror ANY 
ROTATING SHAFT 


Proven in countless 
ect postwar prod 
esign insu! 
rictiona 
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Pressure d 

wer loss and f 
constructions to m 


SEALOL C 
45 Willard Ave-, 


© * CLEVELAND ° 


Bait waoRE * CHICAG' 


wartume applications, 


ucts... relia 
ires efficien 
| heating. Av 
eet your spec! 


Send for Bulletin. 


Providence 5, R. |. 


“Sealol” will 
bly, efficiently. Balanced 
t sealing with minimum 
ailable in various 


i itions. 
fic operating condition 
1c ating 


YORK 
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the answer 





...to Valve Remote 


Control Problems 





Hills-McCanna Diaphragm Valve 


with 


Westinghouse Flexair and Controlair Controls 


Now you can have all the 
advantages of a Hills-McCanna 
valve . . . plus operation by 
air. It’s the answer to many 


| valve remote control problems. 


may solve your problem. 


| trols 


Westinghouse Flexair and/or 
Controlair Controls and an air 
actuated piston mounted on a 
Hills - McCanna Diaphragm 
Valve, provide a_ reliable 
means of valve control from a 
central point. 

If your need is for a simple 
open and close valve operation, 
a Hills-McCanna unit, equip- 
ped with a Flexair Control, 
And 
where a throttling type valve 
is required, Controlair Con- 
and a _ Hills-McCanna 
Diaphragm Valve and Piston 


operation, will help meet your 
want. 

Since all installations include 
an auxiliary air tank as pari 
of the design, there’s power to 
operate the valve even if the 
main air supply or all other 
power should fail. 

And remember, Hills-Mc 
Canna Diaphragm Valves are 
absolutely leakproof, control 
the flow and keep unwanted 
material out of the line, won't 
clog or stick . . . have working 
parts isolated from the flow 

. and require no packing 


Write for the fact-packed 
blueprint. Available in sizes 
ranging from 4” to 12” in 
clusive. 





| HILLS-McCANNA COMPANY 
3001 N. WESTERN AVENUE CHICAGO 18, ILL. 


Proportioning Pumps — Force-Feed Lubricators — Chemical Valves 
Air & Water Valves — Marine Valves — Magnesium Alloy Castings 


MILFORD, CONN. ELYRIA,OHIO 
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All are flexible ... yet each is designed to do a 


| p8glAls J 98 


EACH OF THESE flexible metal assemblies has success- developed to meet your needs. American Flexible 
fully solved a particular problem of vibration, mis- __ Metal Hose or Tubing is made in a wide range of sizes, 
alignment or movement of parts. 















metals and types of construction. In addition, 
All possess adequate strength and flexibility 


and are constructed of materials well able to 


the broad, practical experience of our Techni- 
cal Department is at your disposal. 

Take advantage of these facilities. For de- 
tailed information write for Publication SS-50. 


45260 


withstand the abrasive and corrosive condi- 
tions encountered. 
A similarly “tailor-made” assembly can be 


I 


These factory-engineered, factory-assembled units 
are typical of the thousands of assemblies developed 
for special purposes by “American” engineers. 


Keep Faith With Your Fighters and Yourself! BUY WAR BONDS! 
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Son AMERICAN METAL HOSE BRANCH OF THE AMERICAN BRASS COMPANY «+ General Offices: Waterbury 88, Conn. 
Subsidiary of Anaconda Copper Mining Company * In Canada: ANACONDA AMERICAN BRASS LTD., New Toronto, Ont. 
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on Air and Hydraulic 
Applications 


HANNA UNITITE VALVES provide 
efficient, effortless control on all types 
of air and hyraulic installations. They 
may be used as straightway, 3-way 
or 4-way valves with air, oil or water 
up to 250 lbs. pressures. Of packless 
construction, the only maintenance 
required is periodic oiling. Hanna 
Unitite Valves help to reduce oper- 
ator fatigue, save time, increase effi- 


ciency. Write for literature. 


HANNA ENGINEERING WORKS 
1765 ELSTON AVENUE CHICAGO 22, ILLINOIS 
Air & Hydraulic RIVETERS CYLINDERS e HOISTS 
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ye THE HILLIARD 


101 WEST 4TH ST 


ELMIRA, N. Y. 





How Will the Great Advancements in... 


DY-NAMIC BALANCING 


Affect Your Post-War Equipment Design? 


Today, Bear Dy-Namic Balancing 
Machines are proving in War Plants 
the tremendous advantages result 
ing from the Dy-Namic Balancing of 
alt Rotating Parts from the smallest 
rotors and fans to giant railroad 
car wheels. 


These Bear Machines are proving 
that Dy-Namic Balancing is now 


practical... thot it is faster, easier 
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and so inexpensive that its use is 
certain to become widespread. 

Dy-Namic Balancing solves many de- 
sign problems; makes possible the 
elimination of vibratory noise and 
destructive ‘‘WOBBLIES” of couple- 
force vibrations. Write for Free 
Data Bulletin and submit problems 
for recommendations. Bear Mfg. 
Co., Dept. ep, Rock Island, Illinois. 
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Frankly, Orange Staggered Roller Bearings are “too good” for many 
conventional applications. But where loads are extremely heavy—where 
operating conditions are unusually severe—or where even, precision 


running is absolutely essential, Orange Stagger Roller Bearings serve 
at their best. 





Because of their exclusive design, Orange Staggered Roller Bearings have 
much higher load carrying capacity—do the work of larger size conven- 
tional bearings. Thus, you can carry the required load with smaller bearings 
where space is limited. Or, use them equal size for ample overload 
capacity and extra life hours expectancy. 


The advantages of Orange Staggered Roller Bearings may be had in 
a full range of standard, interchangeable sizes. Special sizes made 
to order. Meanwhile, send the coupon for detailed 
Engineering Data Book, showing design, sizes, capacities, 
installation data, etc. 























e is 
de- --<—< -—— =, 
the | } 
d 
a ) ORANGE ROLLER BEARING COMPANY, Inc. 
} MAIN STREET ORANGE, NEW JERSEY 
ree } ‘ l 
“yg Please send me your Staggered Roller Bearing Data Book ' 
g- ‘ 
= ' AME TITLE - Shown above are end views of an 
061 is ' Orange Staggered Roller Bearing and 
! >MPANY ee @ conventional roller bearing. Note 
1 ADDRESS ______—s_~— show staggered roller design provides 
ee multiplicity of contact points within 
y Ty STATE I the loaded zone. 
ee Ee ee J 
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For Your 


Precision Parts 


WESTERN is all set to help you with quick 
change-over from parts-for-war to parts-for-peace 


From ammunition to automobiles... from 
bombs to baby baths... from tanks to tri- 
cycles...the change-over from parts-for- 
war to parts-for-peace is merely a matter of 
hours at Western Automatic. A new set-up, 
different tools, a change of gears and cams, 
and we’re reconverted! An end to one of 
your coming problems. 

Such quick changes can help you now 
and especially post-war. Western Automatic 
is quoting and accepting stand-by orders for 
the moment regulations are lifted. Make 
your reconversion period easier by schedul- 
ing your peace-time product components now. 

Western service is complete, with capacity 
for turning bar stock ranging in diameter 
from 44” up to 45%” round — plus all the 
equipment necessary for performing second- 
ary and finishing operations, including pre- 
cision grinding, heat-treating and pentrating. 

Send us your inquiries now. We’re glad to 


quote and discuss deliveries —on im- 
mediate needs as well as post-war items. 


Western Automatic 


Machine Screw Company 
728 Lake Ave., Elyria, O. 





Precision Parts and Assemblies Since 1873 





MOVING AIR -- 


15 CUBIC FEET A MINUTE 
ONLY 2%” OF SPACE NEEDED 


The blower illustrated, No. 1%*, is one of many blower models 
manufactured by the L-R Mfg. Div. with C.F.M.’s at 8000 R.P.M. 
ranging from 15 to 270. These blowers will outperform many 
larger and heavier types formerly in use and where size and 
weight are factors, they are the answer to cooling problems pre- 
sented by electronic tubes or circuit components in airborne 
communication units as well as in many industrial applications. 

*WEIGHT: 2 oz.; CAPACITY: 15 C. F. M. at 

8000 R. P. M.; CONSTRUCTION: Housing of 

high impact phenolic plastic. Wheel is turbo- 


type cadmium-plated steel; SIZE: 25%" long 
x 61/64" wide x 214" high. 


L-R MANUFACTURING DIVISION OF 


—= (== — 


15 NEW LITCHFIELD STREET 
TORRINGTON, CONNECTICUT 








SINGLE OR 
DOUBLE 


SO SIMPLE IN DESIGN 


Here, for a fact, is the fool-proof clutch . . . a design 
so simple, so compact, that once you have taken it 
COMPLETELY apart by HAND its “secrets'’ are yours. 
NO TOOLS are needed for either assembly, adjustment 
or take-apart. Such parts as the patented Locking 
Plate (which holds clutch together), the patented 
Separator Springs (which hold discs apart in neutral), 
the Multiple Discs, are all simple but dependably 
efficient. 


Engagement and disengagement are positive . . . no 
slipping . . . no drag, abrasion or heating in neutral. 


You have long wanted ... and needed ... a clutch 
with these features. Here it is ... standard !% to 5 
H.P. at 100 R.P.M. ... larger capacities to order. 


SEND FOR CATALOG NO. PE7 
Oo RARE ae 
THE CARLYLE JOHNSON MACHINE COMPANY: mancuesTer connecticut 
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for added CHuabty in your design 


specify CRANE piping materials 

































dels 
P.M. 
any 
and 
pre- 
orne 
ions. 
f. at 
g of 
urbo- 
long 
Water- 
mes Treating Unit 
STANDARD 
IRON BODY 
One Standard of Quality * One Responsibility + One Source of Suppl 
— ed py | WEDGE GATE , 
iss | LVE 
- When your product is in the design stages—that’s the VA s 
time to specify quality equipment that buyers know and 
. . . is SERVICE 
recognize! Crane valves, fittings and piping specialties RECOMMENDATIONS: 
are backed by a 90-year reputation for quality manufac- Crane Stunderd ren Gedy 
turing. A Crane-equipped product not only means satis- Wedge Gate Valves with 
. ; brass trim are recom- 
faction for you and your customer—but also simplifies mended for steam, water 
, : — or oil lines; all-iron valves 
' plant procedure—from ordering to placing the piping for oil, gas or fluids that 
materials on the machine. You get these advantages be- corrode brass but not iron. 
For all working pressures 
cause you specify from the world’s greatest selection of up to 125 pounds steam; 
“ fay : ; : : ; 200 pounds cold water, 
piping equipment—in brass, iron and steel—in all sizes oil, or gas, non-shock. 
+t ‘. as ee ee Made in O.S.&Y. and 
- and patterns. There is undivided responsibility when you Noa-Rising Stem par- 
d depend on this single source of supply. Crane is ready terns. In all sizes up to ; 
), : 24 in.—screwed, flanged or hub ends. See 
Y to help you—whatever your problem in piping materials. your Crane Catalog for full specifications. 
10 
al. 
- CRANE CO., General Offices: 836 S. Michigan Ave., Chicago 5, Ill. +» Branches and Wholesalers Serving All Industrial Areas 
5 


| i» VALVES - FITTINGS - PIPE 
ane PLUMBING - HEATING - PUMPS 
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SIZE IS EVEN IMPORTANT IN WIRE! 


Don’t send a jeep on a tractor- spool or hank of wire (in alloy or steel) 
trailer job or attempt to use “almost” is exacting in size, tensile strength, 
the right wire. Spencer’s constant con- physical and chemical requirements. 
trol system guarantees that each coil, Write today for complete information. 


BERYLLIUM-COPPER, PHOSPHOR BRONZE, NICKEL, HIGH CARBON 
AND STAINLESS STEEL WIRE IN SIZES FROM .001” TO .050” 


CONSULT SPENCER FOR 
EXACTNESS IN WIRE. 


SPENCER WIRE COMPANY 


WEST BROOKFIELD PLANT 


WEST BROOKFIELD ¢ MASS. 
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THERMOSETTING PHENOL-FURFURAL AND PHENOL-FORMALDEHYDE TYPES 
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ADHESIVES THERMOSETTING CEMENTS 


THERMOSETTING AND COLD-SETTING FOR METAL-TO-METAL AND OTHER APPLICATIONS 


MOLDING COMPOUNDS 


OIL SOLUBLE RESINS WATER SOLUBLE RESINS 


NEW PROCESSES 


OUR EXPERIENCE IS AVAILABLE TO YOU 


INCORPORATED 


FRANKFORD STATION P. O. PHILADELPHIA 24, PA. 





REPRESENTATIVES LOCATED AT: 


+ 3838 Santa Fe Ave., 1274 Folsom St., 67 Lexington Ave., 4226 Cedar Springs, ce 
Los Angeles 11, Cal. San Francisco 3,Cal. Buffalo 9, N. Y. Dallas 4, Texas 


352 Plymouth Road, 245 W. Franklin St., 2711 Olive St., 4851 S. St. Louis Ave., 
Union, New Jersey Morrisville, Pa. St. Louis 3, Mo. Chicago 32, Ill. 
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To reproduce your engineering drawings, op- 
eration sheets, typed reports, and other ma- 
terial... you may be using two, three, or more 
printmaking machines. 

Even so, you are probably not equalling the 
volume you could turn out with ONE Ozalid 
Printmaster and ONE operator! 


The OZALID Printmaster provides speed, 


New! The OZALID 


...Does the work of any two 


Propuc!I 





°Matical; 
nals and ‘leg $ Orig; 
Makes 
Prints ; oe f Ozalig 


flexibility, and versatility never before avail- 
able for large-volume printmaking. It makes 
“impossible” orders easy to fill. It simplifies 
the operator’s job with automatic controls 
that set new standards for dependability. 

And it allows you to utilize to the fullest 
extent the versatility that only the Ozalid 
Process affords! 
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PRINTMASTER 


other printmaking machines! 


4 . Se aoe Ma 


A fingertip governs ELECTRONIC SPEED CONTROL. 





All 10 types of Ozalid prints (on paper, cloth, foil, or 
film) are made in seconds with the Printmaster. 


] New Records for Speed 
e 
There are just two steps, both automatic: Exposure, and Dry 
Development. 

To make a black-line, blue-line, or red-line paper print from 
an average pencil tracing takes only 7 seconds. An ink tracing 
reproduces even faster. 


And beautiful Ozalid Dryphotos — continuous-tone photo- 
graphic prints—take only a few seconds longer! 





New Records for Efficiency 
g One operator easily does the work of three.. 
trols are automatic or require only “finger-tip” effort. 


-aS con- 


Both your originals and your finished prints are AUTOMATI- 
CALLY returned and stacked in correct order. 

The prints can be stacked either in the front or the rear re- 
ceiving tray, as preferred—and the change from front to rear 
can be made instantly! 

Ozalid Electronic Speed Control permits instant shifting of 
speed to any point between zero and 30 feet per minute. 
\ltogether, there are 22 new design features for more effi- 
nt operation! 
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Prints and originals always stacked in order. 


New Records for Economy 
The saving in time and labor alone will soon “write off” 


the cost of your Ozalid Printmaster ... and then go on 
to pay dividends for years. 

Maintenance requirements are few .. . and if your floor space 
is at a premium, the Printmaster can help—it requires only 1¢ 
square feet. 

In addition te reducing your present printmaking costs. 
you'll find that the Printmaster will extend your use of prints 
to all departments . . . allowing you to establish new and more 
economical routines, and do jobs you never considered within 
the scope of technical reproduction equipment 


OZALID 


DIVISION OF GENERAL ANILINE AND FILM CORPORATION 
JOHNSON CITY, N. Y. 
OZALID IN CANADA—HUGHES-OWENS CO., LTD... MONTREAL 








Send for the free “OZALID PRINTMASTER BOOKLET” —contain- 
ing samples of the 10 different types of prints you can make. 
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NYERLAKE CHEMICAL CORPORATION— 
I while developing, adjusting and pro- 
duction-stabilizing a resin for a specific 
application—to obtain and maintain exact, 
desired resin properties—works with your 
production men, in your plant, to test and 


perfect that resin in actual application 


ae ee =O 
wn Seman Oe \ ] CONTROLLED 
\ | UNIFORMITY 
When Interlake has 


developed a resin for 
your specific application, 
thereafter each shipment 
of that resin carries its 
own Control Laboratory 
report evidencing the 
extremely close range of 
variation within which it 
has been held. Thus you 
can be sure of the uni- 
formity in performance 
of every shipment. 





The failure to correlate fully ALL of the above factors 
is the source of most of user’s resin troubles. 


under normal conditions of use. 

That’s why many important in- 
dustrial users call upon Interlake 
when contemplating new resin appli- 
cations—or—when a presently used 
resin is not performing with maxi- 
mum efficiency. 


| Resin HeRroRMANCE 
is a function of ssecgfie adaptation 





IF YOU HAVE A RESIN PROBLEM, draw 
freely upon the wide experience of 
Interlake. We will gladly work with 
you on any resin problem, or discuss 
with you the possible advantage of 
using resins in any operation or 
process. Write Interlake Chemical 
Corporation, Plastics Division, 1930 
Union Commerce Building, Cleve- 
land 14, Ohio. 





Corporation 





—INTERLARE Ljoll 
CHEMICAL | 
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COPPER ALLOY BULLETIN 


REPORTING NEWS AND TECHNICAL DEVELOPMENTS OF COPPER AND COPPER-BASE ALLOYS 








Prepared Each Month by the Bridgeport Brass Co. =. 
co. 


(BRASS. 


Headquarters for BRASS, BRONZE and COPPER 





Copper Tubing for 
Industrial Purposes 


Reduces Upkeep and Avoids Replacements 





The advantages of brass and copper 
piping for homes and fine buildings have 
long been recognized by engineers and 
architects. It is only recently, however, 
that copper water tubing for water, air, 
oil and hydraulic lines is being specified 
for factories and other industrial construc- 
tion now in the planning stage. 

Although construction engineers are 
familiar with the advantages of non-rust- 
able piping, many have considered this 
material too expensive for factory build- 
ings. However, the fact that modern fac- 
tory construction is so sturdy that it 
outlasts rustable piping a number of times 
has been recognized by maintenance de- 
partments called upon to replace pipe lines 
which have deteriorated and become 
clogged by rust and sediment, or which are 
leaking at the threaded connections. To 
replace large size piping with the same 
material as originally used is extremely 
difficult from the maintenance angle be- 
cause facilities for handling the heavy sec- 
tions are not convenient, especially when 
much of the work must be done without 
interrupting production. 


Copper Tubing More Convenient 


However, with copper water tubing and 
solder-joint fittings, such work becomes 
much more practical. One reason is because 
copper water tubing of equal capacity is 
one-half to one-third as heavy as threaded 
rustable pipe. Threading a pipe may reduce 
the effective wall thickness by as much as 
one-half since leakage first occurs at the 
threaded section. With copper tubing, using 
solder joint fittings, no appreciable reduc- 
tion in effective wall thickness takes place 
and correspondingly lighter gauges can be 
used. Another factor which must be con- 
sidered in maintenance, is the necessity for 
sufficient space in which to turn threaded 
pipe when screwing it into the fitting. 
Frequently space is so limited that it is 
impossible to get a wrench in to turn the 
pipe. Another reason why smaller sizes of 
copper tubing can be used to replace larger 
piping which has deteriorated is because 
with copper tubing there is no need to use 
Over-size pipe lines to make up for the 
snialler opening due to rust and sediment. 

Once a plumber or steamfitter becomes 

‘ustomed to installing copper water tub 


ing with solder-joint fittings, he will con 
tinue to use it so that in time an old 
factory building may become modernized 
as far as its pipe lines are concerned. 


More Efficient and Economical 


Aside from water lines, copper tubing is 
superior to threaded pipe for hot water, air, 
oil and hydraulic lines. The absence of 
sharp bends, rough edges and obstructions 
reduces internal friction so that in most 
cases, copper tubing of smaller sizes than 
threaded pipe can be used. The rough and 
deformed edges left by pipe cutters con 
stitute a serious loss of efficiency in the 
case of threaded pipe which has not been 
reamed after cutting. In many cases coils 
in heaters and large hot water tanks have 
been replaced by copper, with improved 
heat transfer and longer life. 

It will be found that even the first cost 
of installing copper tubing frequently is 
lower than the installation cost of threaded 
rustable pipe even though the copper 
tubing itself may be higher in cost. From 
the practical standpoint further economies 
are realized as time goes on. For example, 
should it become necessary to make changes 
or to remove the copper pipe lines, this can 











be done simply by heating up the soldered 
fittings with an acetylene torch, then dis- 
connecting by pulling the tubing out of the 
fitting. The material can then be used over 
and over again without loss in efficiency. 

Experimentation with copper tubing 
for heating lines has shown that much 
smaller sizes than were thought necessary, 
can be used. Since the small diameter 
tubing presents a comparatively small sur 
face area to the atmosphere, the loss from 
heat conduction is low. Consequently, 
many heating engineers do not go to the 
expense of covering all the lines with insu 
lation, but cover only those places where 
the tubing is exposed to a current of 
cold air. 


Tubing for Higher Pressures 


Where hydraulic lines operate under 
pressures too high for the standard sizes 
of copper water tubing, it is possible to 
use Navy tyve copper or brass tubing, 
which comes in several wall thicknesses 
to take care of a wide range of pressures. 
Navy type tubing uses the same O. D. 
dimensions as S. P. S. piping and is gen 
erally joined together with ‘“‘Walseal”’ type 
fittings with silver solder. 

When even more strength is required, it 
is possible to obtain tubing made from 
Duronze V or Duronze II, silicon bronze 
alloys, which have fine corrosion resistance 
and are approximately 50% stronger than 
copper. These also can be joined by silver 
solder. 

Write for ‘‘Water Pipe Sizes’’, Bridge 
port’s 64-page booklet which contains 
many tables and considerable engineering 
data as well as suggestions for installing 
pipe and tubing. 


Hydraulic lines of Bridgeport Type K Copper Tubing with solder type fittings. These carry fluid at 
pressures of 350 pounds per square inch to operate the doors and pushers of an annealing furnace. 
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CAUSES OF CORROSION 





This article is one of a series of discussions 
by C Bulow, research chemist of the 
Bridgeport Brass Company. 





CREVICE CORROSION— PART 2 


Many metal failures result from the 
crevice which forms in the area of contact 
between similar metals, dissimilar metals 
and non-metallic substances. 

A few illustrations should help to make 
this clear: 

1. Cotton threads or fabrics; wood, wood 
chips or sawdust; glass and glass fragments; 
sand; seaweed; coke; oil drops; etc. on a 
metal surface in sea water. 

2. Tie rods and bolts touching wood 
and passing through wood in vinegar and 
pickling tanks. 

3. Cables, sheaths and pipe resting on 
moist duct walls, masonry, planking, etc. 

4. Metal roofing (steel or copper) in 
contact with wood. 

5. Wire rope, cable and stranded wire, 
corroding internally between the strands. 

6. Wire gauze or screens where the wires 
cross one another. 

7. Inaccessible corners in many struc- 
tures, such as in tanks, heat exchangers, 
heating coils close to tank walls, over- 
lapping structural parts, etc. 

8. In threaded sections of: piping and 
fittings; nuts and bolts; etc. 

9. Riveted joints. 

In many instances other corrosion ac- 
celerating factors may complicate the situ- 
ation. These factors may be— 

1. A galvanic couple (iron coupled to 
copper alloy). 

2. Stress in the threaded section due to 
metal cutting operation. 

3. Type of wood and composition of the 
masonry or corroding liquid. 

4. Composition of the metal. 

While these factors frequently may play 
a part, their importance has been over- 
emphasized since, after all, elimination of 
the crevice by some ingenious means re 
moves the trouble. 

The potential danger of the crevice 
around a riveted joint is widely recognized. 
Riveted joints usually give much trouble 
due to the accumulation of rain water or 
other corrosive liquids around the rivets. 
Much work has been done to eliminate such 
crevices through the use of— 


1. Welded joints. 
2. Soldered joints. 
A suitable dope in the joint. 


3 
4. Proper design to avoid crevices. 


Ledrite for Hardware 


The great demand for Fraim locks by 
our armed forces, as well as civilians, made 
it necessary for the Fraim Lock Company 
to develop special equipment and methods 
for high speed production, while main- 
taining precision. 

One of the vital parts of this lock is the 
key chamber, made by an intricate milling 
process, then turned and cut off on an 
automatic screw machine. The high speed 








Lock, key chamber, keys, Courtesy Fraim Lock Co. 


production of this part and its final ac- 
curacy depend upon the special properties 
of Bridgeport’s Ledrite rod from which 
it is made. 

Ledrite free turning rod, developed by 
Bridgeport some years ago, has revolution- 
ized the screw machine industry by in- 
creasing both the speed of production and 
the quality of finished products. Ledrite 
high speed free turning brass rod is very 
uniform in properties, accurate in gauge, 
and exceptionally free cutting. 

Bridgeport supplies a number of rod 
alloys for screw machine parts, including 
Ledrite Standard and Medium, leaded 
commercial bronze, leaded naval brass, 
medium naval brass, non-leaded naval 
brass and Duronze III, a silicon aluminum 
bronze for engineering requirements de- 
manding exceptionally high strength, cor- 
rosion resistance and wearability. Duronze 
III machines from 50% to 75% as fast 
as Ledrite. 

The keys illustrated above are made 
from a special stock which permits fast 
production, and which has exactly the 
correct hardness to withstand twisting and 
the unusual wear caused by pins traveling 
over the notches in the key. 

This exact degree of hardness is neces- 
sary to overcome unnecessary burring after 
the various milling operations even though 
the keys are passed through a hardened 
steel die after being processed. 





NEW DEVELOPMENTS 











This column lists items manufactured 
or developed by many different sources. 
None of these items has been tested or 
is endorsed by the Bridgeport Brass 
Company. We will gladly refer readers 
to the manufacturer or other sources for 
further information 


A New Annular Marker is reported to 
incorporate several innovations in design to 
speed up marking in production. It is claimed 
the same size type blanks and characters can 
be used for all small or large flat surface radii 
being marked. Date changes are easily made 
since a single character can be removed with 
out disturbing the rest of the type. No. 627 


An Internal Grinding Machine is reported 
with 10'2 in. swing, 11 in. hand feed, and a 
spindle speed of 27,000 rpm. Designed for 
general tool room use, the machine measures 
36 in. by 68 in. by 58 in. high and weighs 
800 lbs. No. 628 


A New Liquid Adhesive is claimed to secure 
printing plates made of copper, zinc to wood 
or metal blocks in the place of nails. The ma 
terial, based on synthetic rubber, has approx 
imately 46 per cent solids content. It can be 
thinned with water and is resistant to both 
water and alcohol after it has set. No. 629 


Plier Type Electrodes for electric spot 
welders are claimed to permit the welding of 
very small, fine parts made of brass, bronze, 
copper, monel metal, nickel, steel, and tin 
The unit connects to any spot-welding ma 
chine equipped with a welding timer and 
capable of being set for 42 to 1 Kva. output 
on 10 amperes. No. 630 


A Rotating Sanding Head carrying 32 
brush backed abrasive strips is said to be 
suited particularly to burr irregular edge 
and to finish curved surfaces in metal work 
pieces. Application can be made, it is claimed, 
on molded parts, die castings, extruded shapes, 
stampings, and machined parts. No. 631 


A Wire-Stitching Machine is reported with 
a new device enabling the operator to register 
his next staple position on the work in 
relation to a staple he has driven or to 
location marks previously placed. The ma- 
chine itself makes its own staples from wire 
carried on a reel on the head. It drives 
the staples through the work and clinches 
them. This motor-driven machine is claimed 
to assemble metallic and non-metallic sheets 
rapidly and economically. No. 632 


A New Plating Salt, employed in a solution 
of water and sodium cyanide is said to pro- 
duce a white finish on brass, copper, silver, 
gold, iron and steel. The time required to 
apply the decorative finish is reported to be 
about one minute. Polishing is not required 
after plating. No. 633 





PRODUCTS 


SHEETS, ROLLS, STRIPS— 


PHONO-ELECTRIC* 


OF THE BRIDGEPORT BRASS COMPANY 


Executive Offices: BRIDGEPORT 2, CONN.—Branch Offices and Warehouses in Principal Cities 


ALLOYS — 


BRASS, BRONZE, DURONZE 


COPPER WATER TUBE. 


FABRICATING SERVICE DEPT. 
— Engineering staff. 


BRASS AND COPPER PIPE 


Brass, bronze, copper, Duronze, High-strength bronze trolley, messen- WIRE —For cap and machine screws, 
for stamping, deep drawing, forming ger wire and cable. wood screws, rivets, bolts, nuts. 
and spinning. 

WELDING ROD—For repairing DURONZE ALLOYS—High- 
CONDENSER, HEAT EX.- ‘83st iron and steel, fabricat- vN strength silicon bronzes for 
CHANGER, SUGAR TUBES— ing silicon bronze tanks. BRASS corrosion-resistant connectors, 
For steam surface condensers, heat LEDRITE* ROD— For marine hardware: hot rolled 


exchangers, oil refineries, and process 
industries, 


BRIDGEPORT 


making automatic screw 
machine products. 


“Bridgeport” 


Established 1865 


sheets for tanks, boilers, 
heaters, flues, ducts, flashings 





Note: Bridgeport products areé 
supplied in accordance with exist- 
ing priority regulations 

*Trade name. 


BRASS 
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Making Surgical Instruments of Stainless Steel 


A report on one manufacturer's methods 
of forging, heat-treating and finishing 
small STAINLESS STEEL parts 


STAINLESS STEEL Which is to be 
made into surgical instruments of 
carefully controlled qualities needs 
extra care in heat treating. Inspec- 
tions likewise must follow more of 
the production operations than is 
usual with ordinary “carbon” steels. 
With these precautions and a few 
changes in procedures STAINLESS 
STEELS can go down the same pro- 
duction line as. ordinary steels. Eli- 
mination of plating is a great ad- 
vantage to both the fabricator and 
the user. Such is the experience of 
Schnefel Bros. Corporation, Newark, 
N. J., makers of the famous “La- 
Cross” instruments. 

The Srarntz=ss STEEL itself, of 
course, must be made with utmost 
care, the way it is made by Rustless 
Iron and Steel Corporation. Any 
lack of uniformity in the steel can 
cause trouble along the fabricator’s 
production line by yielding irregular 
response to standardized heat-treat- 
ing and finishing procedures. In 


the first lots of STAINLESS STEEL to be 
fabricated and continuing whenever 
minor troubles occur or changes in 
procedures are made to improve re- 
sults and reduce costs. 

The first production operation in 
making artery forceps, for example, 
is slitting. Most surgical instruments 
are pointed; therefore, when flat bar 
stock raw material is used it is slit 
ciagonally instead of being cut off 
Square thus providing two pointed 
ends simultaneously. When round 
stock is used it is generally forged 
off the end of the bar. 

The hot forging operation follows. 
Forging is done on small (500 to 800 
lbs.) board drop hammers. The op- 
erator is able to raise the hammer 
to various heights and therefore to 
strike blows of varying forces. He 
can vary the number of hammer 
blows applied to each piece, being 
careful not to fold or wrinkle the 
metal. Generally he finishes each 
piece with three or four full blows; 








1. The forging. 2. Trimmed. 3. Milled, 


act, the proper grade for surgical 
or dental instruments and similar 
ievices is one which must consist- 
ently produce a hardness of Rock- 
well C 40 to 45 following a pre- 
cribed heat treatment. Important 
iso is sales engineering service 
uch as is given by Rustless. This 
ervice is periodic, beginning with 


na need nai a! a nas. cat ce se ae 
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6. Finished. 





4, Assembled. 5, Jaws bent. 
any greater number may permit the 
steel to cool too much and result in 
hardening. This particular grade of 
STAINLESS is drastically air harden- 
ing when cooled quickly from above 
1500°F. 

Trouble at the hammers is readily 
avoided if the correct heating meth- 
od is used, STAINLESS STEELS must be 
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heated to slightly higher forging 
temperatures than carbon steels and 
must be struck harder blows. The 
operator who is used to judging car- 
bon steel temperatures “with his eye” 
may gowrong on STAINLESs tempera- 
tures. Schnefel finds it entirely sat- 
isfactory to use an optical pyrom- 
eter to check this several times every 
day while some other shops prefer 
a recording pyrometer. The mate- 
rial is heated to between 2100°F. 
and 2200°F. 


Controlled Soaking 


A heating and soaking period of 
about five minutes is necessary, de- 
pending upon the stock size. And 
this also must be controlled. Too 
short a soak means poor forging, 
too long means excess scale which 
will be beaten into the surface of 
the metal by the hammer and cause 
indentations which increase the 
costs of polishing. 

An average forging time cycle for 
each kind of instrument part is 
used to control the heating and 
soaking time. On one part, for ex- 
ample, it takes ten seconds for the 
operator to put a cold piece into the 
furnace, take a heated one out, do 
his forging, plunge the forged piece 
into a refractory material and pick 
up another cold piece. Since a five- 
minute period contains 300 seconds, 
the keeping of 30 pieces in the fur- 
nace at all times and taking them 
out and replacing them in rotation 
will result in a five-minute heating 
and soaking period for each. 


Slow Cooling 


The pieces as lifted from the dies 
are at about 1600°F. They are buried 
immediately in the refractory mate- 
rial so they will cool slowly as other- 
wise they might strain crack. As a 
rule they are left to cool below 
300°F. 

After being removed from the re- 
fractory material, the pieces are 
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The furnace with the drop bammer at work. 


pickled in full strength commercial 
muriatic acid, or the solutions rec- 
ommended on Pages 40 and 41 in 
‘Rustless’ booklet “Heat Treatment 
of Stainless Steels,” to remove the 
forging scale. 

Annealing at Schnefel Bros. is in 
sealed 35 nickel, 15 chrome pots 
placed in a Hones atmospheric-type 
furnace. Four hours’ time is used to 
bring the cold pots up to 1600°F. to 
1650°F. The pots are held at that 
temperature for at least one hour. 
Cooling is by easy stages. With heat 
kept on the furnaces the pots are 
allowed to cool not more than 200° 
in the first hour and 200° more in 
the second hour, and cooling will be 


slower than this if the parts had 


been harder than Rockwell 25C. 
But when the pots are down to 
1200°F., the heat is turned off and 


the pots are allowed to cool in the 


furnace for the remainder of the 
annealing period. 


Rockwell Test 


The parts are pickled again to re- 
move the light scale and then hard- 
ness tested. A hardness of Rockwell 
B90 Max. is aimed at as this is ex- 
cellent for machining. To remove 
any remaining forging and anneal- 
ing scale the parts are tumbled 


overnight. Tumbling imparts a rough 


polish. The parts are inspected 
again for any pits or faulty surfaces 
or other defects which might make 
further operations inadvisable. 
Nearly all pass inspection and are 
sent to the secondary operations 
departments. 

Secondary operations include 
trimming in punch presses, cold 
pressing, drilling, rough grinding, 
shaping the blades, and some spot 
welding in the case of tweezers. 
There are no important deviations 
from the processes applied to car- 
bon steels except that the forging 
flash may be removed from carbon 
steel parts by cold punching before 
annealing but in the case of STAIN- 
LESS STEEL the flash is removed after 
annealing. Milling of the STAINLEss 
STEEL is about 15% slower than that 
of carbon steel and the milling cut- 
ters have from 30% to 40% shorter 
lives. The operation gave trouble un- 
til a sulphur-base soluble cutting 


One of the milling operations. 
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Trimming off the flash. 


oil recommended by Rustless Iron 
and Steel Corporation engineers was 
used. 

Final Heat Treatment 


After the secondary operations 
Schnefel gives the parts their final 
heat treatments. They are heated 
to 1825°F. in free rinsing salt, held 
for a 5-minute soaking period and 
quenched in low viscosity quenching 
oil. Rockwell testing follows the 
rinsing of the quenching oil in al- 
kali cleanser and hot water. The 
parts now must show a uniform 
Rockwell hardness of C 47 to 50. 
They next are drawn at a tempera- 
ture of 550°F. in recirculated air, 
being held at this temperature for 
thirty minutes. Drawing greatly im- 
proves the ductility of the parts, 
and brings them to the desired 
Rockwell C 40 to 45. (Further heat- 
treating data on this and other 
grades of STAINLESS are contained 
in Rustless’ “Heat Treatment of 
Stainless Steels.’’) 


Salt Bath 


Schnefel Bros. have found it nec- 
essary to be careful about the salt 
used in the baths. Some salts which 
they have tried can produce barium 
precipitates on the metal surfaces 
and these will not wash off in water 

A short pickling cycle is then ap- 
plied prior to grinding to remove 
the slight scale resulting from heat 
treating. 

The final operations such a 
pointing, shaping, buffing, assem 
bling and final polishing are dont 
by skilled craftsmen. 

It is here that the rewards of care- 
ful control in inspecting and heat 
treating are found. 

An operator buffs a piece largely 
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by its “feel” against the wheel, but 
that will tell him very little if he 
does not know exactly how his ma- 
terial will behave. Shaping and 
pointing the instruments—a buffing 
and hand-grinding process — is 
judged somewhat by visual inspec- 
tion but mostly by the feel of the 
precisely tempered STAINLESS STEEL. 
The all-important “setting up” op- 
eration, getting the blades to meet 
exactly right and with precisely the 
right amount of friction at the 
joints, making sure that ratchets 
which are to hold instruments at 
exact pressures on arteries of the 
human body will hold just right but 
will not stick, is a matter of know- 
ing exactly how the instrument 
should feel and of being sure that 
if it feels right it is right. 


Nitric Acid Passivating 


Passivating, to remove the last 
traces of foreign material and forti- 
fy the natural passive surface film 
in areas inaccessible to the buffing 
wheel is the last operation before a 
final light buff. A solution of 13— 
22% nitric acid at 110°—120°F. is 
used. 

There are tests which the instru- 
ments for the Government must 
pass. One of them is the “blue stone,” 
another the “boil.” In the blue stone 
test the parts are submerged for 6 
minutes at room temperature in a 
standard solution of copper sul- 
phate, sulphuric acid and water. The 
parts must show no plating-on of 
copper. (Government Specification 


57-1-3.) 
Boil Test 


In the boil test the parts are 
cleaned with soap and water, dipped 








Finishing on the wheel, 


) . . 
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in alcohol, dried in an 
oven or wiped dry, sub- 
merged in still water, 
brought to a boil, boiled 
for thirty minutes and 
then allowed to remain 
submerged for 24 hours. 
Not more than 2% of 
their surfaces (visucl 
estimation) may then 
Snow any discoloration. 

These tests are stand- 
ard. But for the recl test, 
no standard can be laid 
down. The real test is the 
way the instruments feel 


arn 


; Salt bath hardening. 
Note nearness of quench tanks, 


in the hands of a surgeon or a nurse 
while working against split seconds 
of time to save a human life in a 
hospital or on a battlefield. It is a 
real tribute to American manufac- 
turers that a tremendous number of 
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satisfactory instruments were made 
during the war when many, unlike 
Schnefel Bros., had had little or no 
previous experience in the field. 

That exactly right, completely de- 
pendable “feel” is put into their 
splendid instruments by the careful - 
heat treatments, inspections, and - 
workmanship of Schnefel Bros. But 
behind it is the equally careful work 
of Rustless Iron and Steel Corpora- 
tion. It is a strange fact, but success 
in the operating room starts in the 
steel mill. 





Rustless specializes in STAINLESS 
STEELS, and through long, concen- 
trated study and experience has 
learned how best to forge, heat 
treat, machine, electropolish, and 
otherwise fabricate STAINLESS into 
products of enduring beauty, clean- 
liness and economy. All our knowl- 
edge is at your command. Our 
engineers will gladly work with your 
production men. The authoritative 
Rustless booklets are free. The one 
mentioned in this advertisement, 
“Heat Treatment of Stainless Steels’’, 
containing 56 pages and 9 Data 
sheets will be sent on application. 






















SALES OFFICES : 
BALTIMORE + BOSTON + BUFFALO + CHICAGO 
CINCINNATI! © CLEVELAND + DETROIT 
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PHILADELPHIA + PITTSBURGH « ST. LOUIS 
DISTRIBUTORS IN PRINCIPAL CITIES 
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Producing STAINLESS STEELS Exclaascuely 
RUSTLESS IRON AND STEEL CORPORATION 
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L here's vem-like sparkle 


»-»-- AND HERE ARE 3 ANGLES 


¢When you look at the gem-_ liance and luster of faceted 
like, sparkling pieces of PLExI- | PLEXIGLAs can add new interest 
GLAS pictured above, visualize and eye appeal. Almost any 
how this gleaming beauty can desired degree of brilliance can 
be used for product embellish- be achieved... the directions 
ment. Refrigerator door han- outlined on the opposite page 
dles, radio dials and bases, door — will tell you how. Keep them 
knobs, trays, automotive and = and PLEXIGLAS in mind when 
electrical appliances—all are designing your postwar 
places where the gem-like bril- products. 








Uh A a. 2 


Manufacturers of Chemicals including Plastics... Synthetic Insecticides . .. Fungicides 


. 5 Pro 
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in Plexiglas 


ON FACETING TO ACCENT GLITTER: 


Y PARKLE can best be obtained by cutting 
\ or molding facets into the back surface. 
The front surface should be left smooth, and 
the angle of the facets or prisms carefully 
selected. To obtain the greatest brilliance, the 
angles of the facets to the front surface should 
be between 42.2° and 74°, as indicated in 
sections B and C at right where the varying 
effects obtainable with angles in three different 


degree ranges are described. 
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THROUGH 
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Rohm & Ilaas is the pioneer and principal producer 
of acrylic plastics. Today PLexicias is found on 
every type of Army and Navy plane— convincing 
proof of the qualities that have made it “‘aviation’s 
standard transparent plastic.” 

Why not investigate the ways in which it can 
give your products new sales advantages? Write or 
call our nearest office — Philadelphia, Detroit, Los 
Angeles, Chicago, Cleveland, New York. Canadian 
distributor, Hobbs Glass Ltd., Montreal. 


Only Rohm & Haas makes 


PLEXIGLAS 


CRYSTAL-CLEAR ACRYLIC SHEETS 
AND MOLDING POWDERS 











A. ANGLES LESS THAN 42.2°. Licht hitting 


SURFACE I vertically is transmitted (and refract- 
ed) through surrace II. + 
Result: little glitter. 


B. ANGLES BETWEEN 42.2° AND 45.9° 
Light hitting surFAcE I vertically is efficiently 
reflected from surFaces II and III and back out 
through surFace I. Result: . 

considerably more sparkle than 
A, particularly desirable when 
only topsurface of partis visible. 





C. ANGLES BETWEEN 45.9° AND 74°. {jot 
hitting SURFACE I vertically is reflected from 
SURFACE II and refracted through surrace III. 
Result: usually highest degree of brilliance since 
light is picked up and reflected from both sides 
as well as top of prism; but 
less sparkle than B in applica- 





tions where only top surface 
is visible. 


The diagram shows how the same pattern background would 
appear when viewed through the tops of the three prisms shown 
above: A. Visible but distorted. B. Pattern not visible because 
of complete reflection. C. Visible but reversed 


Prexicuas is the trade-maik, Ree. U. S. Pat. Office, for the acrylic resin thermoplastic sheets and molding powders manufactured by Rohm & Haas Compan 


Represented by Cia. Rohm y Haas, S. R. L., Carlos Pellegrini 331, Buenos Aires, Argentina, and agents in principal South American cities, 


; a (em 






WASHINGTON SQUARE 


PHILADELPHIA 5, C4. 


Enzymes .. . Chemicals for the Leather, Textile, Enamelware, Rubber and other Industries 











ee 








84 


ockrite 
fam TUBE 
&® sizinc 


Tolls down the COsts 


\ 













Two results of special significance to cost-conscious 
“a ae engineers and executives are accomplished by the 
Rockrite process of sizing tubes— 


Entirely new standards are established for 
close dimensional tolerances, concentricity 
and freedom from ovality in tubing. 


Some new, and rich, opportunities are now 


available for cutting the cost of ring shaped 
or cylindrical machine-parts. 
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THE ROCKRITE PROCESS reduces the size of wide- aie 
tubing to new and higher standards of accuracy 4 / 
of parts made from tubing to new and lowef 


a 
ss 


It brings about these important results bec¢ 
process of sizing tubes differs radically fron 
method of producing mechanical tubing, 
is rolled to size in a combination of @ 
cold forging and extrusion. Many 4a , 
much less than half—those of 


} This means that ball-bearing” 
sleeves and similar parts 4am 
faster and at lower co 


aes 
a . 
bing 
ay . 


inary tybing. 
? | ling or 


fine output is greatly 


High-speed reami 
slow boring of insi 
increased by this : 
production-lim 

for extra ope 


de available 
achined in one cycle. 


y attained without increasing 
ing tool 
. Sometimes no machining 


th nae 


aptab ¥ to any grades and 

analyses of steel—and other ‘including those that are difficult 
or impossible to cold draw. ts cold working of the metal can be taken 
advantage of to raise the physicals of certain steels such as SAE X 1020. 


Regardless of past experience with tubing, an 
investigation of this new kind of tubing will probably pay 
_tich dividends. lt offers almost spectacular 

opportunities for economies. Inquiries from designers 

of post-war products will be treated in strictest confidence. 





New Booklet has Surprising Facts for— 


Managers, designers, production executives, sales 
managers — even users of equipment in which 
there are cylindrical or ring shaped parts—new 
and perhaps startling facts on tubing—why it is 
sized and how — customary tolerances— 20 pages 
of almost invaluable data ~ sent upon request. 


WALLINGTON 
NEW JERSEY 
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i tan binoculars must have at least nine lives 

. and that goes double for the hinge. The 
hinge should be loose enough for fast battle 
adjustments and tight enough to stay put 
when adjusted, and take two-fisted abuse from 
all hands. The hinge can be, and often is, a 
trouble spot. 


In the manufacture of Navy Binoculars, 
Kollsman Instrument Company developed a 
hinge which has earned a fine reputation. On 
test, this hinge has been opened and closed 









125,000 times without causing any change in 
its smooth action, without requiring any 
adjustment. 


For three of the four principal parts of the 
hinge, including the axle, the metal selected 
was corrosion-resistant, wear-resistant River- 
side Nickel Silver. Phosphor Bronze, Nickel Silver 
and Beryllium Copper are the three alloys 
Riverside devotes all its energies to. Books on 
any or all are yours for the asking. 


INSIDE RIVERSIDE — some people look on customers’ specifications as a no-good hampering 
nuisance. Not so at Riverside. Our men regard your specifications as a valuable guide. Further- 
more, they say that a common understanding, instrumented by a specification, places responsi- 
bility for performance squarely where it belongs. Isn’t clear-cut responsibility what you want ? 


286 


RIVERSIDE. 
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RIVERSIDE PHOSPHOR BRONZE ALLOYS — Copper-tin alloys 
to which phosphorus is added. Made in variety of wrought 
and malleable alloys; special leaded mixtures; in non- 
malleable cast and turned rods for bearings and bushings. 


PROPERTIES— Wide range of tensile strengths and hard- 
nesses. In general, phosphor bronze is a good electrical 
conductor, non-magnetic, and has a low coefficient of fric- 
tion. It is easy to machine, can be welded by carbon or 
metal arc (there's a special alloy for flame welding), can 
be brazed or soldered. Easy to punch, draw, stamp, or 
spin. Phosphor bronze is rustless and resistant to corrosion, 
fatigue and wear. Supplied in sheets, strips, wire, rods, 
circles, bars, blanks or ingots. 


Typical Uses: Jordan Bars 



































RIVERSIDE NICKEL SILVER ALLOYS — A combination of 


copper, nickel and zinc in various proportions. Made in vari- 
ety of alloys, tempers, anneals; and in free-cutting alloys. 
PROPERTIES—Vary according to alloys. Tensile strengths up 
to 160,000 p.s.i., elongations up to 50%. Nickel silver is 
valued electrically for its specific resistance, and physically 
because of its clear-through silvery white appearance. In 
general, it is tough, resistant to wear, fatigue, and corro- 
sion. Easy to machine in any manner, weldable by all 
methods, can be brazed or soldered and is extremely 
workable. Readily formed, bent, drawn, stamped, punched, 
embossed or spun. Supplied in sheets, strips, wire, rods, 
circles, bars, blanks and ingots. 









Typical Uses: Various Camera Parts 





RIVERSIDE BERYLLIUM COPPER — an alloy with an unusual 
combination of properties — Unusually high strength. Ex- 


cellent hardness, wear resistance and corrosion resistance. 
High thermal conductivity, good electrical conductivity. Easy 
to braze, solder, punch, draw or stamp. Can be cold worked. 
Outstanding for hot working qualities. Can be easily hot 
forged or hot pressed between 1050° and 1425°F., and 
heat hardened to achieve strengths rare to non-ferrous 
metals and alloys. Great resistance to fatigue under action, 
which is pronounced at high temperatures where other 
non-ferrous materials might fail. Negligible creep or 
hysterisis. Non-magnetic qualities. Supplied in sheets, strips, 
wire, rods, bars and blanks, usually, semi-hard, cold worked 
for fabrication and heat treatment. 









— | 
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graphitar parts prove their efficiency 


The use of Graphitar in automotive engineering is becoming wide-spread as 
more and more engineers learn of the unique qualities of this unusual carbon- 
graphite material. For example, Graphitar seals are used in many automo- 
tive fluid couplings, torque converters and hydraulic transmissions because 
they efficiently retain hot oil even under 60 |b./sq. in pressure at 350°F. and 
500 ft./min. speed. Mechanically strong, self-lubricating, chemically inert, 
and highly resistant to heat—Graphitar parts reduce chances of mechanical 


failure in pleasure cars, trucks and tractors. 













Immediately upon installation, 
Graphitar liquid pump seals (below) 
become drop tight for liquids such as 
water, anti-freeze, hydro carbons, 

etc. e Graphitar seals (right) do not 
gall or leak, and retain hot oil under 
pressure in fluid couplings, torque 
converters, and hydraulic transmissions. 








With one lubrication Graphitar 
clutch release bearings (right) last 
the life of the average car, for 
Graphitar provides controlled 
porosity to give metered lubrication. 





THE UNITED STATES GRAPHITE 
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in automotive installations 














versatility which has proven its worth in innumerable applications. Chemically 
inert, Graphitar is widely used in equipment handling hydrochloric acid, 
potassium dichromate, sodium hypochlorite, and other corrosive solutions. 
Graphitar will not melt or fuse at any temperature, hence it is an ideal 
bearing material for bakery ovens, kiln cars, and steam dryers. Graphitar 
has proven exceptionally successful for steam turbine sealing rings, pump 
blades, conveyor bearings, cylinder liners, water meter discs, and scores of 
other vital installations. Light-weight, yet mechanically strong, Graphitar 
can be ground to almost any shape and to tolerances as close as .0005” 

in small sizes. Because of these and other outstanding characteristics, 
Graphitar may solve some engineering or mechanical problem 

confronting you. Write today for new 44 page illustrated catalog. 


y 4 ° 7 © | 
£ graphitar parts fill needs in | 
. (CARBON-GRAPHITE) 
. . 
scores of industries .... 
Graphitar, with a chemicol analysis of more than 97% carbon, has an industrial y 
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This tiny gear of Molded INSUROK is the “heart” of a McGill 
Levolier switch. Molded to precision tolerances, it operates 
the ratchet device which makes and breaks the electrical circuit. 
Here precision, insulation, and durability are of the utmost 
importance. 

McGill’s many years of successful experience with INSUROK 
brought about a complete redesigning program when brass 
became unavailable. Through the proper use of precision 
INSUROK—Molded and Laminated—McGill has developed 
switches of greater simplicity, compactness, ease of assembly 
and longer service life—not only for today, but for ““‘tomorrow”’ 
as well. 

You may find, as McGill has found, that to redesign with 
INSUROK Precision Plastics will improve your product. 
INSUROK—Laminated and Molded—is available in a wide 
variety of grades and types. Richardson Plasticians will be 
glad to help you select the type best suited to your needs. Write 
today for information. 


LIE eu LG bo Precision Plactics an. " 
The RICHARDSON COMPANY 


MELROSE PARK, ILL NEW BRUNSWICK. N. J FOUNDED 1868 INDIANAPOLIS 1, IND 
DETROIT OFFICE: 6-252 G. M. BUILDING, DETROIT 2, MICHIGAN NEW 








LOCKLAND. CINCINNATI 15 OHIO 
YORK OFFICE: 75 WEST STREET. NEW YORK 6.N. Y 
CLEVELAND OFFICE: 326-7 PLYMOUTH BLDG., CLEVELAND 15, OHIO 
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DUCTILE STEEL 
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UNUSED PLASTIC 
DEFORMATION 


TWO TYPES OF STRESS-STRAIN DIAGRAM 


MEEHANITE TYPE GA 


Tensile Strength 


UNUSED PLASTIC 
DEFORMATION 


ar 


TENSION~-STRAIN 


AVAILABLE ELASTIC DEFORMATION 
ES) RESERVE PLASTIC DEFORMATION 











FACTS, FIGURES, DATA, 
AVAILABLE AND RELIABLE FOR THE USERS 
OF MEEHANITE CASTINGS 








f. engineering design the ultimate breaking strength 
of any material is rarely used. Designers require safety 
in service, not failure. There is a considerable gap be- 
tween the yield point and the ultimate strength. 

The stress-strain diagrams plotted from a tensile test 
of mild steel and Type GA Meehanite appear as shown 
above. 

Steel shows both a higher ultimate strength and 
elongation value than Meehanite. The important point, 
however, is how much of these values can be used in 
unit design. 





X=ABOUT I% ELASTIC AND PLASTIC DEFORMATION 


MEEHANITE CASTINGS 


TOUGH! 





This 1” thick section was cut from a heavy 
Meehanite casting. It was possible to split the 
piece as shown 31,” before fracture 


The diagrams reveal three distinct areas: 


1. Stress absorbed during elastic deformation. This has rela- 
tion to the Modulus and Yield strength. 


2. Stress absorbed during elastic and plastic deformation 
which has some relation to the reserve of plasticity available 
against sudden fracture. 


3. Plastic changes recording deformation during failure. 


Areas 1. and 2. illustrate in a general way, the rela- 
tive capacity of both materials to absorb working stress 
in service up to approximately 1% plastic deformation, 
which is as much as any normal engineering construc- 
tion can endure. 

They show that to this extent Meehanite, despite its 
lower ductility, does have as large an area for plastic 
adjustment to distribution of the load as the so-called 
ductile metals. 

This explains why Meehanite is finding wider engi- 
neering applications in structures normally calling for 
high elongation and reduction of area values. 





MEEHANITE RESEARCH INSTITUTE 
NEW ROCHELLE, N. Y. 
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his is the dawn of Tomorrow. NOW. 


This is the inevitable time that was shaped on a Sunday morning of black treachery in 
December of 1941, 
This is the dawn after a long night of unholy death .. . in which decent men without hate had to cloak 


themselves in hatred and die in the crushing of those who fostered hate. 


Let us then, as individuals and as partners in the proud American enterprise, be humbly and eternally 


grateful to those who sacrificed their lives and to their comrades who, thank God, will return to us. 


Let us resolve to make this Tomorrow for which we have prayed so long worthy 
pray p 


of their travail. 


THE OHIO SEAMLESS TUBE COMPANY + SHELBY + OHIO.ASTD 
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Jf THE NEW 


Data Book on 
STAINLESS 
STEELS! 


Authentic Technical data 
Complete Product listings 
Well-organized facts 


Illustrated Applications— 
(including your own industry) 


Yes, here it all is—everything you want 
to know on stainless steels—in one skill- 
fully-condensed 96-page FREE manual! 
Sparkling illustrations bring the points 
home... right into your own industry. 


You'll find this new hot-off-the-press 
Eastern Catalog a handy assistant. Get 
one today—and keep it right on your 
desk. A coupon is placed below for your 
convenience in writing for it. Remember 
— it's free — and there’s no obligation 
whatsoever. 


These two sub-indices give 
you an idea of what it will 
be worth to you to have 
this book handy on your 
desk. Have you ever seen 
any compilation of facts on 
stainless steel so complete 
-so well-organized? 


EASTERN STAINLESS STEEL CORPORATION 
Baltimore 3, Maryland Dept. 48 


Gentlemen: Please send me a free copy of your 
valuable new 96 page catalog. 


se STAINLESS «yc il 






SEPTEMBER, 1945 


Propuct ENGINEERING -- 


City 


Your Name and Title 


—— — —— — oe oe oe ee a ee ot 














Watertown molds all the frames for the 
industrial safety goggles made by The 
Metro Manufacturing Company of Long 
Island City. Formerly compression molded 
of a phenolic material, all the new models 
are injection molded of crystal or black 
cellulose acetate. 

Naturally, these goggles require the ut- 
most precision in molding and assembling. 


it was because of Watertown’s 30 years of 
experience in molding that they were 
chosen by Metro for this meticulous job. 

Watertown’s laboratory tested plastics 
insure satisfactory service from parts in 
actual operation. Possibly Watertown en- 
gineers may help you solve some molding 
problem. Consult them at The Watertown 
Manufacturing Company, Watertown, 
Connecticut. Or check with their branch 
office in Cleveland or one of their sales 
offices conveniently located in New York, 
Chicago, Detroit, Milwaukee or Hawaii. 


A NAME AS OLD AS THE 






































































PLASTICS INDUSTRY 
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Send for the new Watertown Book of 
Plastics. Write to Dept. (CDH) at 
Watertown. 













CHANGE FILTER & 
MILES. OF 150 


Where gages must resist vibration, high temperature and corrosion 


Deep in the engine rooms of destroyers and other Naval craft, 
diesel engines drive propeller shafts, generators, pumps and 
compressors. Service demands are severe, with all of the many 
indicating gages subject to high temperatures, jarring vibra- 
tion and often to heavy concussion from topside salvos. 


Working parts of such gages must resist corrosion and fatigue 
... must be precision-made to retain accurate calibration over 
long periods of rough usage. That’s why Anaconda Brass was 
specified by “Rochester” for diaphragms and action plates—in 
the composition, thickness, finish, temper and extremely close 
tolerances necessary to meet exacting fabricating requirements. 


The American Brass Company has had a great deal of experi- 
ence in supplying Brass and other Copper Alloys in strip, sheet, 
wire, rods and tubes for gages and other precision indicating and 
recording instruments. Our Technical Department will wel- 
come the opportunity to work with you in selecting materials 
most suitable for producing this type of equipment. 








THE 






AMERICAN BRASS COMPANY 


General Offices: Waterbury 88, Connecticut 









Subsidiary of Anaconda Copper Mining Company 
In Canada: ANACONDA AMERICAN Brass L1p., New Toronto, Ont. 


headers, flanges and mounting brackets—is made 


of Everdur* Metal, carbon arc welded with Ever- 


dur rod, resulting in a strong, leak-proof, corro- 


Light weight | 
1G elg 9 ; sion resistant, lightweight assembly. 

4 Every day new uses are being found for Ever- 
stren gth AN D x dur Metal, The American Brass Company’s Cop- 


per-Silicon Alloy. And among the reasons are 


. e ‘ 
corrosion resistance | these: Everdur is regularly supplied in compo- 
+ ts l, \ f 4 sitions suitable for either hot or cold working and 
tht "] is readily fusion welded with rods of similar com- 
* position by the oxy-acetylene torch or carbon 
EWerdur Athuclhie & arc. Furthermore, to facilitate fabrication, Ever 


dur is produced in practically all commercial 


forms—sheets, strips, plates, wire, rods, bars, 


"a SM 
- shafts, tubes, shells, pipe, hot pressed forgings, 


This is the main oil tank in the hydraulic control casting ingots, drawn shapes and special prod- 
ucts. We'll be glad to answer your inquiries on 


Everdur Metal A515 
“Reg. U.S. Pat. Off. 


THE AMERICAN BRASS COMPANY 


General Offices: Waterbury 88, Connecticut 
Subsidiary of Anaconda Copper Mining Company 
tire assembly—including the body, pipe, pipe — in Canada: ANACONDA AMERICAN Brass LtD., New Toronto, Ont 
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mechanism of a 5” U. S. Navy Gun. These units, 
8” x 12” x 40” long, are being built by Alloy Fab- 
ricators Division of The Robinson Foundation, 
Inc., Perth Amboy, N. J. and operate under pres- 


sure using oil as the hydraulic medium. The en- 
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HOW Sugicncered Kubler wevPs CLEAR A JUNGLE 


You’ve seen plenty of action pictures showing husky 
bulldozers shouldering their way through jungles. 
But do you realize how important is the hydraulic 
mechanism which enables them to topple trees like 
tenpins, slice through “impenetrable” undergrowth? 


This mechanism operates the blade which does 
the work. It consists of pumps to create power, 
valves to direct it, a jack to apply it—a compact 
unit that steps up the pressure. This calls for hose 
especially engineered to handle the highest working 
pressures, under continual flexing, in all climates. 


SERVING THROUGH SCIENCE 


WITH ENGINEERED 
RUBBER PRODUCTS 


Such hose involves one special synthetic rubber 
compound for the tube, another for the cover, and 
a skillfully engineered wall-structure of braided 
hair-thin steel wires. 

And to produce it requires chemists, mechanical 
engineers, craftsmen all working together—serving 
through science—in laboratory and factory. U.S. 
Rubber has such an organization. 

Hydraulic Hose for bulldozers is only one of 
thousands of highly engineered rubber products 
developed and manufactured for war and industry 
by the U. S. Rubber technical team. 


UNITED STATES RUBBER COMPANY 


1230 SIXTH AVENUE, ROCKEFELLER CENTER, NEW YORK 20,N.Y. © In Canada: DOMINION RUBBER CO., LTD. 
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This sort of Goods* 
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cheaply... Zi 
and FAST 
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*and thousands of other 
items too varied to 
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Special Shapes 
Containers 


VA Federal also makes 
all other types of 
resistance welders. 





THE Federal 
MACHINE AND WELDER CO. 
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PRODUCT DESIGNER IS KEY 
MAN IN METHODS APPLICATION 


“The key to practical success in the appli- 
cation of metal working production methods 
is a product designer with imagination plus 
Slike a thorough working knowledge of the ad- 

wa vantages and limitations of every tool avail- 

. able to modern industry,” J. F. Joy, Vice 

President and engineering head of The Fed- 

eral Machine and Welder Company said in 

a recent talk to a group of engineers and 

draughtsmen engaged in post-war product 
development. 





Body Panels 


“There have been attempts to apply resist- 
ance welding by simply introducing a welder 
into a production line as a substitute for some 
other method of fabrication. More often than 
not this will fail to bring the desired results. 
Yet application could be made successfully 
in those same instances if resistance welding 
were designed into the product. . 

“Naturally, it would be unreasonable to 
expect every designer or production engineer 
to be fully familiar with the vast scope 
und infinite detail of resistance welding 
methods. This is a field of intensive study 
ull by itself. That is why our organization 
includes a corps of applications engineers 
whose function it is to work with designers 
f products in every field of industry, help- 
ing them to modify the design of their pro- 
ducts to standard resistance welding equip- 
ment, or designing special equipment for a 
| particular production problem.” 


| 
READY-TO-NAIL MOULDINGS 
0 i oa S eé Decorative or utility type metal mouldings 


with steel brads permanently attached, ready 
for continuous nailing, is made on a high 
production basis with the aid of automatic 


® resistance welding employing a press type 
|welder developed by The Federal Machine 


and Welder Company. Brads are hopper- 





fed and the moulding automatically indexed 


for proper spacing. They go on in a hurry, 

and they never come off. The process is 

ST. =f adaptable to all sizes of mouldinng and brads 
SIMPLE DESIGN RESULTS IN 


‘‘SELF-FASTENED”’ 


RESISTANCE WELDERS (nome sas sn 


are made in the modern manner without the 
aid of any fasteners Other than resistance 


weld nuggets of the fabricated metal. One 
U S A yo U 0 W manufacturer has designed a lid-locking box 
(MEMBER) 





in which not only is the box itself completely 
resistance welded, but hinges, handles and 
even the removable tray are made without 
fastenings. Modifications of conventional 
design necessary to take advantage of such 
cost cutting methods are in most cases quite 
simple. 

Using Federal spot welders with variable 


2 3 2 D A N A _ T electrodes, this method of fabrication can be 
. 


made highly flexible . . . profitable for mass 

. WA R R E N H output or on small runs of a variety of sizes 

a Oo iO and styles of containers. Such welders, 

operated according to instructions, make fab- 

rications that are well nigh indestructable 
. neat and modern in appearance. 
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POMET POWDER METALLURGY 


POMET’S READY FOR RECONVERSION 


Throughout the war Pomet has been solving the tough- 
est types of technical problems for some of America’s 
largest manufacturers. Pomet engineers and produc- 
tion men have been bringing powder metallurgy up 
to new highs in precision, volume and quality. 


Now manufacturers who need complicated small parts 
for peacetime products will find a whole new field of 
possibilities in Pomet Powder Metallurgy. Our im- 
proved wartime techniques offer new economies in 


CLOSE TOLERANCES 
WITHOUT MACHINING 


HIGH PERS CTF 


the volume production of parts. 


Special characteristics such as density, wear resistance, 
ductility, and hardness can be supplied to order. Com- 
plicated parts can be pressed to close tolerances with 
little or no subsequent machining. 

If you need large quantities of small parts in iron, 
steel, brass, bronze and other metals, it will pay you 
to see what Pomet can do. We shall be pleased to 
quote on blueprints and specifications. 


DUCTILITY OR HARDNESS 
COMBINED MATERIALS 
WEAR RESISTANCE 


POWDER METALLURGY CORPORATION 


A SUBSIDIARY OF GENERAL 


30-44 Greenpoint Avenue 
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BRONZE CORPORATION 


Long Island City 1, N.Y. 











If you are, take a good look at this 
odd-looking monster. 

He’s a very remarkable beast. 
Pre-historic perhaps— BUT —please 
notice we carefully made our mon- 
ster out of some very up-to-date 


eight separate plastic products made 
in “i td plastics plant at 
Cambridge, Ohio. 

His body is a billing-machine hous- 
ing of phenolic made by compres- 
sion; his neck, a sales ticket-holder 
made the same way, while his head 


CONTINENTAL 


PLASTICS 


DIVISION 


302 


HANDICAPPED BY A 


(Can you name the plastic parts that 
make up this monster? See chart below.) 


material. He’s composed entirely of 


PRE-HISTORIC PRODUCT? 


is a landing-light part of cellulose 
acetate formed by injection. 


These are just a few of the variety 
of plastic products we make for vari- 
ous industrial uses. All our products 
are the result of combining years of 
designing, engineering and manu- 
facturing experience, with our in- 
creased production facilities and re- 
sources. Such a combination means 
we can promise you a wholly modern 
solution to any problem you may 
have for improving old products or 
bringing out new ones. 


Tune in “REPORT TO THE NATION,” every week over coast-to-coast CBS network. 








in all 
iRles gk 














(A) Pot handle—compression; (B) nozzle intravenous bottle 
—compression; (C) landing-light part—injection; (D) sales 
ticket-holder—compression; (E) gun handle—compression; 
(F) billing-machine housing—compression; (G) brush cap for 
motor—compression; (H) tractor handle—compression. 

















Other Continental Products: Metal Containers « Fibré 
Drums « Paper Containers -« Paper Cups « Plastic 
Products « Crown Caps and Cork Products « Ma 
chinery and Equipment. 
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Combining the most exacting laboratory 
inspection with modern equipment and 
manufacturing know-how accumulated 
over a period of many years, the Die Cast- 
ing Division of Auto-Lite continues to 
maintain its reputation for quality—inside 
and out. 


Auto-Lite 
graphic analysis, 


THE 


inspection includes 
metallographic 


specto- 
study, 


ELECTRIC AUTO-LITE 


physical testing and X-ray inspection for 
density of structure. No test is neglected 
in the constant search for dependable 
quality. Here, too, at Auto-Lite you will 
find complete facilities for die casting, 
precision machining, polishing, plating, 
painting, cronaking and anodizing — all 
under one roof. For complete information, 
write to 


COMPANY 


Die Casting Division 


WOODSTOCK, 


600 S. Michigan Ave., CHICAGO 5, ILLINOIS 


ILLINOIS 
723 New Center Bidg., DETROIT 2, MICHIGAN 


uTO “LITE Die Casti 
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Used on locomotives, street cars and 
busses, where the safety of passen- 
gers depends upon a clear view 
ahead, the parts of this heavy duty 
windshield wiper must be free from 
porosity. For if the castings are not 
completely air tight, the wiper will 
not function properly. 


To insure this essential requirement, 
Mt. Vernon die casts these parts for 
the National Pneumatic Co. Other 
features of this assembly are the un- 
usual shape of the housing, the 
multiplicity of bosses which must be 
sound, and the small amount of ma- 
chining necessary. 
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Mt. Vernon's engineering skills take 
full advantage of the many practical 
economies presented by the die cast- 
ing process. Why not make use of 
these abilities when next the oppor- 
tunity offers? 


C 





MT. VERNON 
DIE CASTING CORP. 
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THIS FREE BOOK 


SS 





Contains everything 


you want to know about Postwar 


Styles in finishes have changed! At no time ever 
have beauty and color styling been so im- 
portant. Engineers have created new products 
and new designs by the score. These new com- 
modities must be given added attractiveness 
and “eye appeal” to match their striking ad- 
vancements in functional design. 


From Berry Brothers’ Color Styling Labo- 
ratory have come extraordinary and unprec- 
edented developments in production finishing. 
Years of research and experimentation in this 
unique laboratory have brought new textures, 
new color combinations, new and distinctive 
types of visual appeal. This diligence in color 
science has added a new and exclusive chapter 
in arresting, artistic finishes for every kind of 
product. 


In an illustrated, concise bulletin, Berry 
Brothers has boiled down the facts and data on 
these new finishes to save you hours of search- 
ing for the right finish for your product. This 
comprehensive bulletin is offered free to de- 
signers and those in charge of production 
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Production Finishes 


finishing. It’s «a must for your data files . . . it 
contains everything you want to know. Send for 
your free copy today! 


RRY BROTHERS 


Paints: Varnishes:Enamels:-Lacquers 
etroit 7, Mich. Walkerville, Ont. 


BOSTON e¢ JERSEY CITY ¢ CINCINNATI ¢ CHICAGO 
ST.LOUIS ¢ INGLEWOOD, CALIF. © MONTREAL 
WINNIPEG ¢ TORONTO 


Send for your FREE Copy TODAY! 


BERRY BROTHERS, INC. ~ 

211 Lieb St., Detroit 7, Mich. 

Gentlemen: Please send me a free copy of your new book 
giving comprehensive details of postwar production finishes. 


Name 
Address 


City . ne ee ax" oe 
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SAVES TIME... 


CONSERVES MATERIAL... 
SPEEDS-UP DELIVERIES 


In aircraft, ordnance, construction, shipbuilding, 
and thousands of contributing plants, innumer- 
able parts are now being built better — stronger 
— and quicker than ever before . . . with greater 
savings in money and material . . . because 
manufacturers are using one or more of the 
many oxyacetylene processes. 


As an outstanding example — steel tubing is 
oxyacetylene welded at rates up to 200 feet per 
minute. Formed from flat strip of proper width, 
then high-speed welded on a continuous tube 
welding mill, this tubing meets such tough serv- 
ice requirements as torque shafting in Army 
tanks . . . in fact any application where a pre- 
mium is placed on light weight and strength. 





ge She ERR —— 








Universal drive shafts, now being used in ordnance 
products, illustrate the severe service which oxyacetylene 
welded tubing withstands. 


So, if you are planning a product that requires 
maximum strength... durability... lightness... 
with greater production economy and speed, 
design it for welded construction. Air Reduc- 
tion’s nationwide Applied Engineering Depart- 
ment and its research facilities are at your dis- 
posal to supply the “know how” information on 
any design problem involving the use of the oxy- 
acetylene flame and the electric arc. 

Call your nearby Airco office today, or write: 
Dept. PD, Air Reduction, General Offices, 60 
East 42nd Street, New York 17, N. Y. In Texas: 
Magnolia Airco Gas Products Company, Gen- 
eral Offices, Houston 1, Texas. Represented In- 
ternationally by Airco Export Corporation. 


Arr REDUCTION 


OFFICES IN ALL PRINCIPAL CITIES 


ORIGINATORS OF MODERN OXYACETYLENE FLAME AND ELECTRIC ARC METHODS FOR METAL FABRICATION 


ae 
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Note the Sad Resemblance ? 


THE LITTLE GADGET is a metal insert 
—for your plastic part, perhaps. It’s 
likewise the monkey wrench in the 
works of many a molding and deliv- 
ery schedule. But not to us and our 
customers! 

We produce inserts right in our 
plant. And we cut out snarls in 
shipping — misunderstandings about 
materials, methods, dimensions or 
tolerances—and difficulties in mesh- 
ing insert and molding schedules. In 
fact, that resemblance we mentioned 


Kurz-Kasch, _ 
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1427 South Broadway, Dayton 1, 








doesn’t even exist here at Kurz-Kasch. 

This is another evidence of our pol- 
icy of shouldering complete responsi- 
bility for your plastics molding job 
—and that goes for every step from 
design to delivery. We offer, too, one 
of the largest, best-equipped custom 
molding plants in the country—plus 
one of the oldest and most respected 
records in the industry for furnishing 
plastic parts to American industry. 

Our front door is open, and we’re 
interested in what business we can fit 


Korz-Kasch 


1945 





in. If you have an interest in plastic 
parts molded by compression or trans- 
fer, let’s talk it over. 


‘‘A Businessman’s Guide 
to the Molding of Plastics”’ 


Send for your free 
copy of this illus- 
trated brochure. 
Just write to Dept. 
7 on your letter- 
head and we'll 
send it with our 
compliments. 


THE WAR BONDS YOU KEEP 
ARE THE BONDS THAT COUNT 








Ohio. Branch Sales Offices: New York ® Chicago ® Detroit 
Indianapolis ¢ Los Angeles ® Dallas © St. Louis © Toronto, Canada, Export Offices: 89 Broad Street, New York City 
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When You Look 


for Quality 


..- Look for 


BONDERIZING 


Bonderizing conquers rust on automobiles, 





household appliances, architectural sheet metal 
and countless other commercial and industrial 
products! When buyers start shopping for extra 
value, Bonderizing will supply that added 








durability and long-lived finish quality that 
will be a definite aid in making sales. 














PARKER RUST PROOF COMPANY 


2179 E. MILWAUKEE AVE. ° DETROIT 11, MICHIGAN 

















BONDERIZING - PARKERIZING + PARCO LUBRIZING 


HOLDS PAINT TO STEEL INHIBITS RUST RETARDS WEAR 


PARKER PRODUCTS CONQUER RuUsST 
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its new! 


SARA 


braid 


for better electrical insulation 





jesists 

fot, 

Oil, ame 
moisture, 


abrasion, 
wires in radio and radar. If you would like to know more about its value to 


heat as y you, write for further details. 
! & 


Success in plastics is not a one-man nor even a one-industry 
job. It calls for the cooperation and combined skill of manu- 
facturer or designer plus fabricator plus raw materials pro- 
ducer. Working together, this team saves time and money and 
puts plastics to work successfully. Call us—we'll do our part. 


Cable and wire braid with insulating qualities far superior to any other 
material—that’s the stimulating news brought by this announcement of 
Saran braid. It marks an important advance in wire protection and provides 


long-sought answers to many troublesome problems. 


Here is a braid that resists abrasion—Saran is permanently tough and durable. 
It is fungus and mildew proof—long life is the rule even under adverse serv- 
ice conditions. And, more important to the electrical industry, Saran defies 


moisture and oil—enemies that attack, and soon rot, ordinary cable coverings. 


These better insulating properties point to the use of Saran in myriad 
A, 


y, 
A 


applications* extending all the way from simple extension cords to intricate 


y 
¢ 


My 











PLASTICS 


STYRON © STYRALOY © ETHOCEL © ETHOCEL SHEETING 
SARAN © SARAN FILM © STRIPCOAT 


4 








5 T 


1945 








Propucr ENGINEERING — SEPTEMBER, 1945 309 ; 


Molybdenum in steel combines full 
hardening with freedom from temper 
brittleness to produce optimum 

low temperature impact strength. 


MOLYBDIC OXIDE, BRIQUETTED OR CANNED « 


CLIMAX FURNISHES AUTHORITATIVE ENGINEERING 
FERROMOLYBDENUMe”“CALCIUM MOLYBDATE” 


DATA ON MOLYBDENUM APPLICATIONS. 
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Output of Parachute Snaps 
boosted 2000 per day with TOCCO 


LETTS DROP FORGE COMPANY, Detroit, Michi- 
gan, converted its heating for forging of para- 
chute snaps from combustion type furnace to 
TOCCO Localized Induction Heating and got 
these results: 


91% MORE OUTPUT. Formerly produced 2200 
snaps per day. One TOCCO Machine heats one 
snap every 7 seconds—4200 per day. 


PERFECT SHAPE, Formerly, when heated all 
over, bottom flange twisted when upper portion 
was forged. Scrap loss was high. TOCCO heats 
only portion to be forged; flange retains its 
shape. Scrap now is nil. 


DIE LIFE INCREASED 77%. Speedy. localized 
TOCCO heating minimizes scale; increases die 
life from 18,000 to 32,000 pieces. 


UNIFORM QUALITY. Guesswork eliminated. 
TOCCO’s accurately controlled heating assures 
absolute uniformity of every snap. 


EASY DOES IT, Formerly required two men; 
now one. All he does is load and unload 
TOCCO’s work feeder. TOCCO’s freedom from 
radiant heat and gasses improves working 
conditions. 


Investigate TOCCO for your heating operations. 
“Results with TOCCO”’, free on request. 


THE OHIO CRANKSHAFT COMPANY °* Cleveland 1, Ohio 
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INDUCTION 









HARDENING, BRAZING 
ANNEALING, HEATING 






Snyder “SPECIAL” HOLLOW MILLS TRUNNIONS 


ow VARIOUS SIZED CONVERTER BLADES 


This double-end, special-purpose machine 
was designed and built by Snyder to com- 
bine accuracy and fine finish with high 
production in hollow milling converter blades. 

The operation is hollow milling one or two 
trunnions on these blades which vary in size 
and shape. Accuracy is held to .001” and 
finish is such that no further work is required 
after the milling operation. 

The machine consists of two Snyder self- 
contained hydraulic units and multiple heads 
and an electrically driven fixture trunnion 
with holding jaws, assembled on a welded 
steel base. Coolant tank is in rear of base. 

Tool spindles are guided in the trunnion 
side members and are equipped with pre- 
cision end stop adjustment to maintain 
depth and accuracy of cut. The trunnion is 
indexed by a Geneva index mechanism 
mounted on top of the trunnion assembly. 

Parts are located in the jaws by means of 
side locating plates. A hydraulic cylinder for 


20 Years of Successful Cooperation with Leading Industries 


each individual fixture automatically clamps 
the part while fixture indexes from loading 
to first working position. Each station has 
three fixtures holding three parts which are 
identically processed at the same time. 
Semi-automatic work-cycle requires the 
operator to press a button after loading three 
pieces. Cycle consists of an index followed 
by tool work. Unloading is automatic. 
Production is 575 pieces an hour at 80% 
efficiency. Various sized and shaped parts 
are accommodated by exchanging holding 
jaws and adjusting the side locating plates. 
This is another typical example of the 
ability of the Snyder organization to create 
special-purpose machines which provide 
complete control over production time, 
accuracy, finish and production cost. If 
you have a production problem in the 
metal-cutting field, we invite your inquiries. 
Snyder Tool & Engineering Company, 3400 
E. Lafayette Avenue, Detroit 7, Michigan. 






























SNYDER 


DESIGNERS AND 
BUILDERS OF MACHINERY 
FOR HIGH PRODUCTION 

AT LOW UNIT COST 
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‘Eliminate 
inventory loss 


due to rust 


Werzimn 


Electrolytic Zinc Coated Sheets and Strip 


assures @ better prodyct a 2 lower nel cost 





2 








PENNY WISE 















Penciltex Pencil Cloth Assures Better Reproductions 


Penciltex is more durable than tracing cloth. permanent Penciltex produces superior prints 


The velvety smooth surface is moisture resi- because of the ultra transparency. It is sound 
stant and extremely sensitive to your favor- economy and good insurance to invest a 


ite hard drawing pencil. Any drawing on little extra today for better records tomorrow. 


The Frederick Post Company 


3650 AVONDALE AVE. © CHICAGO 18, ILLINOIS 








DETROIT * HOUSTON « CHICAGO + LOS ANGELES © MILWAUKEE 


INSTRUMENTS - EQUIPMENT - BLUE PRINT PAPERS - KINDRED SENSITIZED PRODUCTS 


NATION WIDE NETWORK OF POST DEALERS 


Allonta 


Jack. 2121 Dayton Adams 9174 Kansas City Victr. 7881 Omoha Atlantic 7890 Seattle Main 4022 
Birraingham 3.8183 Denver Ch. 3677 Knoxville 3.4944 Philadelphia Lom. 7044 Syracuse gees 
Boston Liberty 4690 Detroit Ran. 8483 Los Angeles Tri. 8164 Pittsburgh Atl. 3350 Tompa : M-8377 
Buffalo Cleve. 0370 Ft. Wayne Ant'y 4142 Memphis 8.6796 Portland Atwater 8681 ae Adoms 7224 
Ch:cago Key. 7000 Fort Worth 3.3244 Milwaukee Marq. 7246 St. Lovis Chestnut 0688 oa 
Cinci nnot Main 6644 Houston Preston 3101 New Orleans Ray. 0331 Salt Lake City Tulso 39-0168 
Clevelond Che. 7347 Indianapolis Mkt. 4466 New York Wis. 7-7678 Salt Lake City 4-7823 Washington Natl, 4063 
Columbus Main 3420 Jacksonville 5-2166 Oklahoma City 3.6306 Son Francisco Dov. 5975 Wichita ee 
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This huge marine cargo drive is typical of the unusual machining and assem- 
bly jobs that are handled every day at Warren City. One of the best-equipped 
heavy steel fabricating plants in the world, Warren City’s facilities include 
more than 600 separate pieces of large-capacity equipment. These include 
planers, shapers, milling machines, lathes, boring mills, drills, cranes, auto- 
matic welders, grinders, flame cutting machines, stress-relieving furnaces, 
and extensive facilities for X-ray and other types of testing. Send for our 
illustrated brochure, “Men, Machines and Management for Heavy-Industry 
Jobs,”’ with complete listing of the facilities and equipment in our huge plant 
at Warren, Ohio. Located in the heart of the Cleveland-Pittsbureh indus- 
trial area, Warren is on main or connecting lines of four major railroads. 















Atl i ORAL 








nts 
und 
t a 
IF IT’S STEEL—and you can move it—we can in the advanced welding techniques which have 
‘OW. make it! Our seven-million-dollar plant in been developed during the war has already 
eastern Ohio is one of the most modern and proved highly valuable to our customers. Our 
complete shops in America for the fabricating, ability to re-design heavy steel castings into 
welding, machining and assembling of heavy practical modern weldments has effected great 
machinery, partsand equipment. Our experience savings in weight, bulk and cost, in addition 
to substantial gains in strength, production 
speed, freedom from flaws, and ease of testing. 
If you have a problem that weldments might 
ORs! 7 - . ° 
_ 4 solve, or a heavy job of any kind that your own 
plant is not now in position to handle, put the 
matter up to our staff of practical-minded 
oh : ne : 
q ‘ hy engineers. They'll gladly study your needs 
ee erwel, 
ae : Wit ee=eee Y and give you the ir recommendations, without 
=. “asa = ita obligating you in any way. 
iain 4022 
vou -8218 
M0377 WARREN CITY MANUFACTURING COMPANY ~~» 
ms 7224 
: DEPARTMENT B 
vueed ONE Subsidiary of Graham-Pai i 
age WARREN, OHIO v raham-Paige Motors Corporation 
atl. 
weeed29 22 
. ) , , y — 1 
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Electric Razors with Plaskon Housings 
give clean, speedy shaver to sewicemen 


% Recently, when Remington Electric Shavers went back into limited 
production, they were allocated for the exclusive use of hospitalized service- 
men, and airmen whose faces are susceptible to frostbite. 


The housings for these new Remington Electric Shavers are Plaskon Molded 
Color. This versatile plastic material lends many worthwhile advantages to 
the Remington Shaver. 


Plaskon Materials can be molded into almost any desired shape, permitting 
unusual opportunity for handsome, practical designs in large quantities at very 
economical cost. They are available in a wide range of beautiful, permanent colors. 


Plaskon Materials are strong and non-shattering, with a smooth, warm-to-the- 
touch surface that remains gleaming and sanitary. They are unaffected by oils 
or fats; alcohol, acetone, or any common organic solvents; and are odorless, 
tasteless and inert. They have high dielectric strength, and are completely 
resistant to arcing and tracking under high voltages and high frequencies. 


Your products of today and tomorrow will enjoy profitable manufacturing and 
sales advantages if versatile Plaskon plastics can be adapted to their needs. Write 
for profusely illustrated booklet showing a great range of actual Plaskon 
applications to commercial and public needs. Experienced Plaskon men will 
gladly assist in adapting colorful Plaskon plastics to your individual requirements. 











MOLDED COLOR 





PLASKON DIVISION « LIBBEY * OWENS * FORD GLASS COMPANY * 2126 Sylvan Avenue * Toledo 6, Ohio 
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Canadian Agent: Canadian Industries, Ltd., Montreal, P. Q. 
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OSSESSION of a battery of the world’s largest upset forging 

machines does not of itself prove top quality. Rather, it is an in- 
dication of Tube Turns’ general attitude toward equipment—a de- 
mand for the right equipment for the right job whether it be in Tube 
Turns laboratories, tool and die shop, in upset and mechanical 
presses or precision heat treating furnaces. 

It is true that this giant upsetter and its mates have achieved results 
never before known, with steel and light alloys. Top-flight Tube 
Turns metallurgists developed new technique and abilities to meet 
wartime emergencies. These new skills and methods are now avail- 
able to improve peacetime products of American industry. So also 
are the magnificent facilities of the great Tube Turns plants. 

Let these facilities and the experience of these men work for you 
to consider how forgings can help your products compete in 
the active markets of the near future. Write, without obligation, to 
Tube Turns (Inc.), Louisville 1, Kentucky. 


TUBE TURNS 7291195 (6 Industry 
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Plant and General Offices, CLIFTON, N. J. 





MYCALEX 400 


WITHSTANDS HIGH TEMPERATURES 


An outstanding characteristic of MYCALEX 400 is that it can withstand 
temperatures above 400° C. without softening or any permanent change 


in dimensions or properties. 


Thus MYCALEX 400 has proved of great value as a low loss insulator in 
communications and other high frequency apparatus intended for use at 
elevated operating temperatures. 


MYCALEX 400 is inorganic, free of carbonization... impervious to oil 
and water ...not subject to cold flow. It meets all Army and Navy 
specifications as Grade L-4 material (JAN-I-10). It combines low loss fac- 
tor with machinability to close tolerances. In sheets and rods. Fabricated 
to specifications. 






TRADE MARK REG. U. S. 





PAT. OFF 








Llidatediditily $m 
| | 
po | 
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OTHER 
MYCALEX 
CORPORATION 
PRODUCTS 
* 


MYCALEX K 


A series of ceramic capact 
tor dielectrics, with dielec- 
tric constant selectable 
from 8 to 19. Low power 
factor, high dielectric 
strength. Meets Army and 
Navy requirements as 
Class H material (JAN-I- 
12). To specifications. 


MOLDED MYCALEX 


Low loss, high tempera- 
ture injection molded in- 
sulation. Molded in union 
with metals in irregular 
shapes. High production 
rates result in economical 
prices. 


MYCALEX K and MOLDED 


MYCALEX will also with- 
stand 400° C. 


MYCALEX CORPORATION OF AMERICA 
“Owners of ‘MYCALEX’ Patents” 
Executive Offices, 30 ROCKEFELLER PLAZA, NEW YORK 20, N.Y. 
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STARTING CIVILIAN PRODUCTIO 


ROXYN TIC is back again! This Thermosetting, direct- 


to-metal white enamel gives a durable, hard finish that 














will contribute to the salability and reputation of kitchen, 
bathroom and hospital fixtures . . . and what's more it's 
available today! 


THIS MAR-PROOF WHITE ENAMEL WILL GIVE YOUR 
NEW PRODUCTS THE QUALITY FINISH THEY DESERVE 





Here are a few of the tests ROXYN IIC had to pass ROXYN I1C bakes on hard in 30 minutes at 
before it was ready to go to work for you. 300° F. It draws to .300" without breaking .. . 


Water Immersion: Unaffected by 900 hours constant immersion meets high standards of quality. Write to de- 
ie enectiod metas ub On? 6. partment 956 for complete information. 





Humidity: Unaffected by 1300 hours constant exposure to 100% at 
100°. 


Ultra-Violet: Unaffected by exposure to strong ultra-violet light 18 ROXALIN> 4x44 FINISHES 
i N c 68 R o 


inches from light source for 24 hours. This represents 45 to 60 days P ORA T B@ 


of direct exposure to sunlight. ELIZABETH. F @ NEW VERSEY 





Impact: Unaffected by two pound steel ball dropped from height 
of six feet. @) 
PIONEERS IN PRODUCT FINISHES ENGINEERED FOR SPECIFIC PERFORMANCE 
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Compare 
Your Plastie 
Problem 





a 












~_ ms 


> with this 


-, Ser - "=~ > « 
- ~ a. “0 SRS © « 
°° - - ~ 


tiny oil can 


Engineered by STANDARD for compactness 


This tiny transparent plastic oil can, engineered 
by STANDARD MOLDING of Dayton, is doing 
a great job in the South Pacific area where protec- 
tion of exposed metal surfaces and the oiling of 
important equipment is a constant problem. It 
packs compactly in minimum space, yet is always 
ready for instant use, with the contents always 
visible. 

The knowledge and skill in the handling of 


Branches: 


plastics that made possible this particular right 
design for the specific job, can do the same in- 
telligent job on your product. 

Hundreds of precision engineering accomplish- 
ments for others have proved the quality and 
dependability of STANDARD service. It’s worth 
looking into—so call the STANDARD MOLD- 
ING plastic engineer today. Write or telephone 
Dayton or the branch office nearest you. 


NEW YORK—R. S. Christie Co., 175 Fifth Ave., Tele, Gramercy 7-8929. 


CHATTANOOGA—Standard Molding Corp., P. O. Box 350, Tel. 62101 


STANDARD 
“Gon 


460 Bacon Street, Dayton 1, Ohio 





G MOLDING 


Telephone HEmlock 8307 
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Here’s Where 

PRESSTITE SEALING COMPOUNDS 
CANNOT FAIL 

In Army s M4 and M6 Heavy- Duty Tractors 


<\ Ne 























M4 Prime Mover in severe 
m 





lowing through mud and water, hauling heavy loads over all types of terrain, 
these giant Army 18 and 36-ton tractors must be thoroughly sealed against the infil- 








ght tration and corrosive effects of moisture, soil, and water. 
E Manufactured by the Tractor Division of Allis-Chalmers, these units are sealed 
In- : A ‘ on ns ‘ ‘ ‘ge 
with Presstite Sealing Compound Type SS-50 in extruded form—including all joints 
in the hulls, front closure plates, bumper supports, and all joints between cab roof 
ish- and side panels. 
and Here’s another difficult sealing problem solved through the use of Presstite Com- 
| Placing Presstite Sealing © pounds—proof of their ability to stand up under the toughest conditions of use, in 
wrth Compound (Type SS-50) » > : 
around engine inspection | applications where they cannot fail. 
LD- hole at rear of ee _ 
To all industry, Presstite offers the same engineering skill, specialized experience 
one and knowledge of the sealing field which has so successfully developed sealing com- 
PRESSTITE ds fi : sii d ai f »¢ We are read 4d willi 
pounds for many exacting military and aircraft uses. We are ready and willing to 
eeemeee work with you and your engineers in recommending—or developing—the best and 
most effective sealer for your particular requirements. Why not send us your sealing 
specifications—today. 
PRESSTITE ENGINEERING COMPANY, 3956 Chouteau Avenue, St. Louis 10, Missouri 
’ ’ ’ 
A Partial List of In- Gun Re ge Bonding and ne Low : Ammunition Paints 
“aes as Synthetic Glass emperature Insulation . Plus M Special Prod- 
dustries for Which races in Refrigerated Rooms Sealers for Insulating, poy Pa ag eobnigien 
Presstite has suc- Intercoolers ‘ Sound proofing, and Sealers for Jointing Sewer Navy 
cessfully Devel- = — a be .W Radic pens y: feet eta Rae Pipes 
. . ~ oeaters tor adio aneis ne, F c 
oped Special Seal- metal aia ial and Casne, Coll ennsen- Coe Vaioedien OO for Wassrpoosing Our Raat . 
: : ? preg - - Excavation Work ur Engineerin 
ing Compounds: Seaplane Floats nation — Many Com- Welded Seams : 
munication Equipment P Technical, and La 
t ind Applications J iliti 
Sealers for % Extruded Thermo-Plastics oratory facilities ane 
Integral Fuel Tanks Gu For the Build : ‘or Glazing Greenhouse at the service of any 
Fuselage Seams Sealers for Domestic and Roof Continge Caulking MMGUSITY Windows 4 : : 
Drop-off, Expendable Commercial Refriger- and Waterproofing Special Adhesives and Extruded Caulking Com- industry with a seal 
Fuel Tanks ators Compounds Sealers pounds ing problem. 
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The Texlock - cushioned in- 
ner container is placed in a 
steel drumand the lid sealed 
with a Spongex* Gasket. 


Many an intricate and fragile mech- 









none [ / 






















= she mA \Y Orta 





Safe and snug—it takes the 
shocks of transportation. 














sealed container resists all 
: climatic conditions. 


Full and 






















Texlock packaging with the 


half-round cord 
or tubing and molded strips 
in various shapes for any 
sealing or gasketing job. 





anism — secret and vital to military 
use — is now packaged and shipped to 
desert, jungle or arctic destination as 
matter-of-factly as any shipment of 
canned goods. Efficient, constant pro- 
tection against shocks of travel and 
varying climatic hazards is assured by 
Texlock* — the modern, pre-tailored 
packaging material. 

Texlock — rubberized hair or bonded 
fibre — is lastingly resilient. It is un- 
affected by moisture, heat or cold — 
will not become brittle, bunch up or 
shift about. It can be pre-tailored to 
closely cradle any shape, size or weight 








we < 


- SPONGE RUBBER PRODUCTS CO. 


WORLD’S LARGEST MANUFACTURER OF CELLULAR RUBBER AND BONDED FIBRE PRODUCTS 





of article and to fit into any case, car- 
It may be used 
repeatedly for shipping new, or re- 
turning worn or damaged parts or 
assemblies. 





ton or container. 


The idea illustrated here — plus a host 
of other Texlock uses for cushioning, 
packing and space-filling—may be the 
answer to your packaging problems, 
wartime or peacetime, domestic or 
export. Write for samples, describ- 
ing your specific problem. Sponge 
Rubber Products Co., 123 Derby 
Place, Shelton, Conn. Plants in Derby 
and Shelton, Conn. Sales Offices: New 


York, Chicago, Washington, Detroit. 
Trade Mark 


Spongex is a resilient, 
flexible, blown form of 
rubber available in 
soft, medium and firm 
densities. 
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With the name still a household word, 
it is hard to believe that the Colt re- 
volver is 110 years old. It has been an 
important weapon in every war, played 
a big part in opening up the West in the 
days when every man had to be pre- 
pared to battle Indians or Poche mel 
at a moment’s notice, and was the first 
step in the trend to modern automatic 
weapons that give today’s squad the 
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WHEN THIS REVOLVER WAS INVENTED 





fire power of yesterday's regiment. 

When the Colt revolver was invent- 
ed, Freedom Forge—now Baldwin's 
Standard Steel Works Division—had 
already been turning our ferrous prod- 
ucts for 40 years. The plant was rebuilt 
in 1835, with one chafery and six re- 
finery fires, giving a capacity of 800 
tons of blooms annually. Throughout 
the intervening time it has been an 
important supplier to American In- 
dustry, producing the metals that 
helped to fight each war, serving the 
railroads that helped to knit the nation 
together, supplying industry with 





BALDWIN 


castings and forgings to help work 
producton miracles. 
When you need castings and forg- 
ings that are out-of-the-ordinary in 
size, complication or service qualities, 
you'll find 150 years of experience 
waiting to serve you. Whatever your 
needs, the best way to be sure of 
satisfaction is to ‘Standardize on Stand- 
ard."’ The Baldwin Locomotive Works, 
Standard Steel Works Division, Burn- 
ham, Pa., U.S.A. Offices: Philadelphia 
New York, Washington, Boston, Cleve- 
land, Detroit, Chicago, St. Louis, San 
Francisco, Houston, Pittsburgh. 
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DO YOU MAKE ANY PARTS LIKE THESE 7 


They are all made 
from Shelby 
Seamless Tubing 


Contact Coupler for search- 
light truck 


Top roller for half-track 
Bogie wheel hub 
impeller 


Winder cam for textile ma- 
chine 


Finished connecting rod 
bearing 


Main crank shaft bearing 
shell 


Finished crank shaft bearing 
Spinning ring for rayon ma- 
chine 


Finished propeller shaft 
bearing 


11. Steel shell for propeller 
shaft bearing 


12. Finished steel-bronze bear- 
ing 

13, 14. Clutch-bearing shells 

15. Roller for conveyor 

16. Spacer for bearings 

17. Bearing shell 


18. Airplane engine suspension 
cylinder 


19, 20. Finished bearings 


21, 22, 23. Cartridge receivers 
for small arms 


24. Airplane engine suspension, 
steel-rubber-steel 


25. Finished clutch bearing 











Seamless Steel Tubing will help... 


HESE parts have one characteristic in common—they have all ° 
been Semel to utilize the basic advantages of seamless steel 4 Speed “? production 
tubing. Many of them were previously made by forging or by ma- 
chining from solid stock. 

Such methods were comparatively slow and wasted a considerable 2 Make a better product 
amount of valuable metal. Often the percentage of rejects was alarm- 
ingly high. 

By skillful redesign, starting with an accurately made seamless 3 Save money, time and steel 
tube, production in many cases has been doubled and even tripled. 

Man and machine time have been cut to the core. Finished parts are 
more uniform, and, in some cases, rejects have been reduced to zero. 

It is easy to see how these faster, better methods will trim off un- 
necessary costs. Savings as high as 50% are not uncommon. 

When you are redesigning your products, let us show you what 
you can do with SHetsy Seamless Mechanical Tubing to save 
money, save materials and get a better product. Blueprints or 
sketches of your design will be carefully examined and suggestions 
cheerfully made without obligation. 


NATIONAL TUBE COMPANY 
Pittsburgh, Pa. 


Columbia Steel Company, San Francisco, Pacific Coast Distributors 





United States Steel Export Company, New York 





steel 
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se’ the Gasket Know-How 


to Cut Costs and to meet the most Exacting Specifications 


We picked GRM 246 to illustrate the TWO BIG ADVAN- 
TAGES you get when you make Fel-Pro your source of 
supply! The development and utilization of specially 
treated materials for the solution of thorny gasket prob- 
lems is one of Fel-Pro’s important “‘stocks-in-trade’’! 
This material, for example, meets, better than anything 
yet discovered, certain gasket problems of, among 
others, a leading tractor manufacturer, a large maker 
of oil filters and a maker of air temperature controls. 


Advantage One is Fel-Pro’s Know-How, resulting from 






years of experience in providing the answers to difficult 
gasket problems. Advantage Two is Fel-Pro’s produc- 
tion facilities, the specially developed equipment that 
makes possible ECONOMICAL PRODUCTION to HIGH- 
EST QUALITY STANDARDS. 


Write Today for FREE PORTFOLIO CONTAINING 
ACTUAL SAMPLES OF OVER FIFTY OF THE LATEST 
DEVELOPMENTS IN SEALING MATERIALS, sent to you 


without cost or obligation. Write also for details of our 
NO CHARGE CONSULTATION SERVICE. 


with Sealing Materials, Gaskets, Packing, Sound and Vibration 
Dampeners, Washers, specially die-cut, treated and fabricated by 


FELT PRODUCTS MFG. CO., 1511 CARROLL AVE., CHICAGO, ILL. 















FELT PRODUCTS, 1511 CARROLL AVE., CHICAGO 7, ILL 
Send me, without obligation, FREE PORTFOLIO of SEALING MATE- 
RIALS and details on your NO CHARGE CONSULTATION SERVICE. 
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when $0 MUCH 


depends on $O LITTLE * 


AOE A 
7 (zoel 


Cc] | — SAL 


wr the smooth performance of your product can be endan- 


gered by so small a part as a bushing or bearing... it is 
folly to use “just any kind.” 


FORMETAL ‘’Superformed” bushings and bearings are rolled and 
formed by exclusive processes from materials of controlled grain 
structure ... resulting in units which are finished to specified toler- 
ances... yet are harder, and higher in tensile strength. 


FORMETAL will gladly show you how these bushings and bearings 
add life to your product at no extra cost! Write for details! 


FOWAL FORMETA 


ESTABLISHED 1919 























THE FORMETAL LINE 


includes 
hings ° Bearings 
Bus 
spacer Tubes 
leeves Brackets 
Sleev 
Spring Clips 
e Tubing 


Steel, 


Ferrules 


Brass, 
Stainless 
alloys 


of Bronze, 
Aluminum, 
eel ond other 


St 








y, 


L COMPANY 


CHICAGO ° NEW YORK ° LOS ANGELES 


CLEVELAND 14, OHIO 
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Until the lost shot is 
fired — buy bonds — 
give blood — salvage 
fats and paper — 
work for Victory. Then 
do your port to... 


Give a Mana Job 


Put Dollars to Work 





The American Way 


Manufacturers of 


“by Mullins 


DESIGN ENGINEERING SERVICE 
LARGE PRESSED METAL PARTS 
PORCELAIN ENAMEL PRODUCTS 








— Mullins. can PRESS 
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SEVEN ABLES 


1. Able to design for Press Production. 
2. Able to Press the Largest Metal Parts. 
3. Able to Draw Metal to Deepest Limits. 


4. Able to Porcelain Enamel Steel. 








The HOUSE of 


Able to Bake Enamel Steel. 
Able to Spot, Seam, or Acetylene Weld. 


Able to Machine and Finish. 


Mullins, “The House of Seven Ables’, invites 
you to take advantage of Mullins design 


engineering and metal pressing experience. 


Call for a Mullins Press Engineer. 


MANUFACTURING CORPORATION 
SALEM and WARREN, OHIO 


it from. METAL instead. 

































e’re “from Missouri’. Even the exacting examinations of our modern testing 

laboratory don’t satisfy us completely. So we’ve added infallible final “inspec- 

tors’— giant X-Ray machines—to prove the quality of N-B-M Bronze Parts beyond 
the shadow of a doubt. 


This gives you added assurance of strength and shock-resistance inherent in 
close-grained N-B-M castings, produced by our special alloying and automatic 
pyrometer-controlled pouring methods. 


Whether you need huge rough castings or pygmy precision parts, you will 
be sure they’re perfect if you specify 


N-B-M 
BRONZE PARTS 


NATIONAL BEARING 


DIiIiviston 


AMERICAN 
ST. LOUIS » NEW YORK Brake Shoe 


COMPANY 












- © MEADVILLE, PA. + JERSEY CITY, N. J. » PORTSMOUTH, VA. « ST. PAUL, MINN. + CHICAGO, ILL. 
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NO] 


Once in awhile he could do it...If he tried real hard...If he could think 
kinda heavy about things around the room...Then he could—yjust sit... 
Got awful tiresome tho’—sittin’ not talkin’... He wondered 


now and then, if Mom wasn’t askin’ a lot... Each time before company came, 


she reminded: “Children should be SEEN NOT HEARD”. 


Yes, it was askin’ a lot...Just the same as it would be for grown-ups... 


We can all be SEEN NOT HEARD—once in awhile. 


Our quality, dependability and service can be seen... But we get so eager 
to talk to you about our Seamless Copper and Brass Tubing, that the 
words must spill out...Let us tell you about our products—at your convenience 
...Drop us a line for information... 
To be SEEN AND HEARD will be to our mutual interests. 





WOLVERINE TUBE DIVISION (~~) Calumet & Hecla Consolidated Copper Co. 
| 1411 CENTRAL AVE., DETROIT 9, MICHIGAN 














O, it. 
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Thousands of Fabricated Parts from Taylor’s Sheets, Rods, Tubes 


Oo One of several parts for an 
artificial leg, which is sawed, 
milled and drilled from a flat 
sheet of Phenol Fibre. 


© Hinge support blocks for 
the P-51 Mustang fighter planes’ 
elevator trim tabs were created 
and designed by Taylor en- 


gineers. 


© Switch spacers, made from 
tubes of Phenol Fibre, 
quickly and accurately finished 


are 


on a Taylor automatic screw 


machine. 


From sheets, rods, and tubes of Phenol Fibre or Vulcanized Fibre, Taylor 
makes thousands of different fabricated parts, turning them out by the 
millions and doing it quickly, accurately, and economically. 


Almost every one of these parts is specially designed for a special purpose 
and calls for a laminated plastic with special characteristics. Their 
common feature of light weight and great strength, combined with 
dielectrical properties, is unexcelled by any other material. 


Taylor also has a stock of standard tools for turning out such parts as 
plain washers and shoulder bushings, in so many different sizes that 
the chances are good that the size you need is in stock and your fabri 
cated part can therefore be made more quickly and more inexpensively 


Whatever your problem, our engineers will gladly tell you, without 
obligation, exactly what Taylor Laminated Plastics can contribute to its 
solution. Write us today, sending sketch or blueprint. 


TAYLOR FIBRE COMPANY 


LAMINATED PLASTICS: PHENOL FIBRE * VULCANIZED FIBRE * Sheets, Rods, Tubes, and Fabricated Parts 


NORRISTOWN. PENNSYLVANIA : OFFICES IN PRINCIPAL CITIES +» PACIFIC COAST HEADQUARTERS: 544S. SAN PEDROST.. LOS ANGELES | 


55 
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You see above some of the equipment for injection and com- 
pression molding in the new Amos plant—where customers 
get plastic molding jobs done the way they want them, 
exactly right. 


As you go through the new Amos plant from the material and 
molding rooms to the die shop and finishing departments— 
you are impressed with all the modern equipment and all 
the quality controls that watch over every operation on 
every job. Then, when you go to the engineering department 
and talk with the experienced men who plan Amos jobs, you 
understand why customers like to do business with Amos. 


From engineering to finishing, Amos does plastic molding jobs 
that go into many different fields. Whether it be a large or 
small component part for some machine or appliance—or 
an all-plastic product—Amos does the job completely—and 
does it right. Just send us your drawings or write us what 
you have in mind to be molded in plastics. 


AMOS MOLDED PLASTICS « EDINBURGH, INDIANA 


Division of Amos-Thompson Corporation 


wi 
J 





on which one would you rather pay 
the shipping che a 


Si 





@ The one that weighs less,- of course! 


hen it's a Wirebound—the modern wood crate that 


adds the strength of steel to lighter construction to assure 


maximum product protection at minimum weight. 


@ Remember, it isn’t what you save on one shipment that’s important... 
it's that single saving multiplied by hundreds and thousands that really counts! 
\ 


Get ready now to ship your postwar products at lower cost. Without 


obligation a Wirebound Box or Crate will be designed 
specifically for your product... and it will be pre-tested on 
modern laboratory devices that simulate all the 

hazards encountered in actual shipping and warehousing. 
Wirebound Box Manufacturers Association, Room 1820, 
Borland Building, Chicago 3, Illinois. 


BOXES & CRATES 





Send today for your free copy of 
this 24-page book, “YOUR 
PRODUCT. .. How to ship it safely 
and at lower cost.’’ Here are a few 
of the important points covered... 


@ how to reduce 
shipping charges 
with a Wirebound 
that safely elimi- 
nates excessive 
weight! 


@ saveS50O%ormore 
time in assembling 
and closing! 


@gain greater 
strength, eliminat- 
ing costly loss and 


damage claims! 


@ save valuable 
space in your ship- 
ping department! 


nail 
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JORNING 
means 
Research in Glass 


DUCT 


I.NGINEERING 


OUR electronic problems may 

find an answer in Corning’s 
process for permanently bonding 
metal to glass. 


Which of the following qualities 
will help you? 


1. Hermetic bond between glass and 
metal — assures positive and per- 
manent seal against oil, water, 
and gas. 


2. Precision metallizing — allows ac- 
curate control of capacitance, in- 
ductance, or resistance. 


3. Permanent mechanical and elec- 
trical qualities maintain accurate 
tolerances indefinitely. 


4. Superior electrical properties of glass 

low power factor, high dielec- 
tric strength, extremely high re- 
sistance, wide range of dielectric 
constants. 


5. Thermal endurance of a high order. 
Metallized glass easily meets Army 
and Navy specifications for therm- 


al shock. 


Write us about your problems. We'd 
be interested in seeing if glass can 
help you. Address Electronic Sales 
Dept. R-9, Corning Glass Works, 
Corning, N. Y. 


“PYREX” and “CORNING” are registered trade-marks of Corning Glass Works 
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PROBLEM CHILDREN OF INDUSTRY 
es) 


Keep them away fro 





Postwar PRODUCTS 


@ Greater control of vibration, shock, 
friction, abrasion, and many other “prob- 
lem children of industry”’ is now possible 
due to improved methods of compounding, 
molding, extruding, calendering, coating, 
and bonding natural and synthetic rubbers. 


ORCO engineers are abreast of these tech- 
nological developments and are prepared 
to apply them where they are needed the 
most to improve your company’s products. 


ORCO’S expanded facilities, new methods, new processes, and a strictly 
unbiased viewpoint regarding basic materials offer you a hard-to-match source 
of co-operation in the field of rubber and synthetic rubber. 


Your inquiries on specific problems are invited. 





JY BRANCHES: DETROIT * NEW YORK © CHICAGO 
INDIANAPOLIS * WASHINGTON ¢ CLEVELAND 


THE Qaio RuseerR ComPany -  Wiioucnsy. Ono 
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REAL FLEXIBILITY 
Tygon Flexible Tubing is not 


. one of the semi-flexible plastics 





AGO 
AND 


1945 








which require heating to shape. 
Flexible Tygon formulations are 
naturally flexible— may be as 
flexible as a piece of string if de- 


sired. (Semi-rigid and rigid Ty- 


gon Tubing are also available.) 


NON-AGING 


Tough, highly resistant to abra- 
sion, with a flex-life ten-twelve 
times that of rubber, Tygon Tub- 
ing is virtually unaffected by 
time — shows no chemical de- 
terioration with age. 


CORROSION-RESISTANT. 


Tygon Tubing is resistant to al- 
most all acids, alkalies, mineral 
or vegetable oils, fresh or salt 
water, and alcohols. 


/NON-FLAMMABLE 


Tygon Tubing will not support 
combustion. Exposed to fire it 
will char, but will not burst 
into flame. 







YGON Flexible Tubing is available in a number of 


standard formulations to meet widely varying 
needs. Typical are formulations that retain their 
flexibility at temperatures as low as —80 deg. F.; 
formulations that may be autoclaved for surgical use; 
formulations with high dielectric strength for insula- 
tion purposes; non-toxic formulations for food and 
beverage handling. Standard formulations can be 
modified to fit specific physical, electrical and chemical 


requirements. Would you like a sample, without obli- 


gation? Write today, outlining your proposed use. 





ay a Baee's ut ae ee erly ine: Avie ines 
“send Precinct? ‘ays Sa Mae eaten} Pdeie costs: vith ae 


WAYS TO USE TYGON TUBING 


working pressures), for electrical wire or cable sheathing, for bushings, sleeves, bumpers, sight glasses, 


laboratory, hospital and surgical tubing — in fact for almost any purpose where a sturdy, long-lived, 


flexible tubing is required. 
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Tygon Tubing is being used for liquid, air and gas transmission 
lines (1/16” wall thicknesses are handling 60-75 Ibs. pressure; tubing may be braid reinforced for higher 


IT IS DIMENSIONALLY STABLE... 





another Fiberglas*-reinforced plastics plus value 


The test tail section of the BT-15 trainer plane, 
shown above, illustrates several of the many com- 
mercially significant properties of Fiberglas- 
reinforced plastics. 

Used with several types of low-pressure resins. 
Fiberglas Cloth ( made of fine fibers of glass, twisted 
into yarn and woven) provides an entirely new 
and different type of product—with a combina- 
tion of characteristics found in no other material. 

Structural sections, such as illustrated above. 
are dimensionally stable because moisture does 
not swell or shrink the glass fibers used for rein- 
forcing. They have extremely high impact strength 
and are light in weight. Fabrication is fast, eas) 
and economical. Expensive dies and heavy fabri- 


cating equipment are not required. Large sections 





*T. M. Reg. U. S. 





can be made in one piece, thus reducing handling 
and finishing time, minimizing assembly costs. 

These outstanding advantages may have an 
important bearing on the product you are mak- 
ing now or on those which you will use or 
produce in the future. Why not get complete 
facts about Fiberglas-reinforced plastics now? 
Write: Owens-Corning Fiberglas Corporation, 
1878 Nicholas Building, Toledo 1, Ohio. 


In Canada, Fiberglas Canada Ltd 
Usha Ontar 





Owens-Corning Fiberglas Corporation does 
not manufacture resins or finished laminates 
but will be glad to supply experimental 
samples of Fiberglas Cloth and data on tech- 


niques in its use with plastics. 











FIBERGLAS. 1 asic marsen: 


Pat. Off. 
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CORNER 
CASTING 
yas EXTRUDED 
TOP RAIL 


UPPER 
SIDE PANELS 
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There are so many places where magnesium 
can save weight! Side posts, roof bows, 
top rails, and other extruded shapes, clip 
angles, upper side panels, roof sheeting and 
corner castings. Many more applications for 
magnesium may come to light when talking 
it over with our engineers. 

Savings of around half a ton on a single 
job can be accomplished by designers who 





MAGNESIUM 


igre 


AMERICAN MAGNESIUM 


CORPORATION 


, 





SUB SITBIARY Oo F 


1945 PropuCT ENGINEERING — SEPTEMBER, 1945 








ALU MIN UM 


EXTRUDED 
ROOF BOW 


EXTRUDED 
SIDE POSTS 


3 


... makes a Big Difference in Topside 
Weight of Truck Bodies 


think in terms of magnesium. They know that 
lighter weight means higher efficiency, 
lower operating costs and greater payloads. 

Call on us to assist you in employing the 
weight-saving properties of magnesium to 
best advantage. Write to Aluminum Company 
of America, Sales Agent for Mazlo Magne- 
sium Products, 1702 Gulf Building, Pitts- 
burgh 19, Pennsylvania. 


PRODUCTS 
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A large 


@ In this Airborne Radar Housing, 
stamped of aluminum and made by 
us for the U.S. Navy, you'll find a 
perplexing combination of solved 
problems. 

Here’s a brief picture of those 
problems. Slung beneath fuselages 
of Naval aircraft, this precision- 
built equipment must withstand 
high wind pressures, internal and 
external stresses, and must be air 
and water-tight. Original designs 
submitted to us were heavy, com- 


that “‘couldn’t be done’’— 


plicated and expensive. Redesign- 
ing of parts saved weight, dollars 
and manhours. For example, where 
the cover assembly was to be made 
of three pieces welded together, we 
made it in just two pieces—joining 
with a flange weld. 

Whether your peacetime stamp- 
ings, rolled sections of aluminum 
and other metals are simple or com- 
plex, you'll benefit from our war- 
time routines of licking jobs that 
“couldn’t be done!” 


CONTRACT, AUTOMOTIVE AND AVIATION DIVISIONS 


/ - /> 
ALU MIN’ M(GOoDSs 


MANITOWOC 


200 FIFTH AVE., NEW YORK 10 
MIRRO, 


ALSO MAKERS OF 


335 


FINEST 


PRODUCTI 


ALUMINUM 


PA ’ 


A Vater sca 


rok 





For a broad picture of the wide 
variety of war products we've 
turned out—write for photo 


story while the supply lasts. 


WISCONSIN 


MERCHANDISE MART, CHICAGO 54 
COOKING UTENSILS 


E-NGINEERING SEPTEMBER, 194 





1945 














These oil seal retainers might have been 
hogged out of cast iron, but stamping would 
save weight, and reduce machining. As blow 
holes or porosity would scrap the pieces, the 
job was a natural for rolled material, but a 
source had to be found to make the parts so 
that one would slide into the slot of another. 
Tolerance was .003” on the slot; no more 
than .006” at any point, including concen- 
tricity. Devising tools to stand up in the 


Worcester 


709 Barber Avenue 


Representatives in Alexandria, Virginia, Buffalo, Canton, Ohio, Chicago, Denver, Detroit, Fort Worth, Indianapolis, Los Angeles, New York, Philadelphia 
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narrow slot was a problem, but Presteel knew 
how to solve it. First the inside was drawn; 
then the outside, the latter in two operations 
to relieve pressure on the tools. Finally the 
two sides were ironed to meet tolerances. The 
cost? One-third less than that of machining! 
Whenever you have a stamping problem, put 
it up to Presteel. If it can be stamped, your 
best bet is Presteel. Our engineering staff is 
always ready to help you. 


Syracuse, 


Someone Said, “That’s a Stamping Job for Presteel” 





Toronto 


~ 


339 








Baltimore, Md. 
Boston, Mass. 
Buffalo, N. Y. 
Chicago, Ill. 
Cincinnati, Ohio 


HAND OF THE SPECIALIST 


Cleveland, Ohio 
Dallas, Texas 
Dayton, Ohio 
Detroit, Mich. 
Evansville, Ind. 


See Our Catalog 
in Sweet's 


BRANCHES 


Greensboro, N. C. 
Hartford, Conn. 
Indianapolis, Ind. 
Kansas City, Mo. 
Los Angeles, Cal. 


Propuci 


Lutz, Flo. 
Memphis, Tenn. 


Milwaukee, Wis. 


New York, N. Y. 


Philadelphia, Pa. 


ONTINENTAL RUBBER WORKS 


Pittsburgh, Pa. 
Rochester, N. Y. 
St. Lovis, Mo. 

San Francisco, Cal. 
Syracuse, N. Y. 


ERIE, PA. 
*U.S.A.* 
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Small wonder that TISCO Manganese Steel outwears other 
steels 2 to 10 times in punishing applications. The harder it 
works, the harder, more durable it becomes. Heavy blows and 
severe abrasion increase the hardness of the surface to 
resist wear; the tougher body underneath absorbs shocks and 
prevents breakage. 










This unique property of cold “work-hardening explains the 
outstanding service records of TISCO Manganese Steel 
wearing parts in quarrying, mining, dredging, crushing, 
grinding, pulverizing and similar equipment. 


TISCO is the original Hadfield’s Manganese Steel in America, 
carefully controlled in every step of manufacture to insure 
utmost toughness, wear resistance and soundness. Specify 
TISCO Manganese Steel wherever parts are subjected to 








heavy impact. and abrasion—both new equipment and 
replacements. Our metallurgists and engineers are at your 


service. Write for technical literature giving physical proper- 
ties of TISCO Manganese Steel. 
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Special V-7 with 4 broaches for finishing 
inside surfaces of propeller component. 
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34 
2 








Tomorrow's streamlined sewing machines will 
hum busily in millions of postwar homes . . . for many of their 
precision parts will be mass-produced speedier, better and 
more inexpensively by modern broaching methods. 

Scores of leading manufacturers, desiring 
maximum efficiency in the production of their postwar prod- 
ucts, have placed their problems squarely upon the broad 
shoulders of the Lapointe engineering staff. 

In each instance, Lapointe experts made a 
thorough study of both product and plant before submitting 
a recommendation. Usually, it disclosed how a switch to 
broaching of precision parts would bring about a substantial 
saving in money, time and valuable floor space. Such a 
recommendation should be of value to you, too, so contact 
the Lapointe engineering staff without delay. 


IF YOU PLAN FOR TOMORROW . . . CONSULT LAPOINTE TODAY 


THE 


MACHINE TOOL COMPANY 


»§ MASSACHUSETTS « Vv. S.A. 
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What makes 


these irregular shapes 


UNIFORM? 


It isn’t the appearance! In looks they're not alike at all . . . but ask 
any user what he thinks of Hackney Shapes and Shells. You'll find 
an amazing uniformity of answers! They'll tell you how the strength 













of their products was increased . . . how costs were reduced . . . how 
their product was improved in appearance . . . how their production 
was speeded up... or durability was increased! 


That’s because every Hackney Shape or Shell is produced in the 
same painstaking and expert manner. They are all deep drawn by 
the Hackney Process, resulting in smooth finish, uniform thickness 
and temper. They are all made by specialists . . . for the cold work- 
ing of various metals into deep, seamless shells and shapes has been 
the major business of Pressed Steel Tank Company for more than 
40 years. Hackney Shapes and Shells have been made in capacities 
as small as one quart and as large as 150 gallons. 





Perhaps a Hackney Deep Drawn Shape or Shell can help solve 
your production problem. Send us blue prints and available data. 





Of course, there is no obligation. 





eeeeeeeerksrege#s#h#he#eeetseeeese@eeeees85gr@*eeeeeee#e#ee#e#eee#ee#e ee 
k Pp 
Manufacturers of Hackney Products 
1435 South 66th Street, Milwaukee 14, Wisconsin 
ly 1314 Vanderbilt Concourse Building, New York 17 208 South La Salle Street, Room 2077, Chicago 4 
. 560 Roosevelt Building, Los Angeles 14 


CONTAINERS FOR GASES, LIQUIDS AND SOLIDS 


| . ‘ c 7479 
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100 TON HYDRAULIC STRETCHING 
AND DETWISTING MACHINE 





ah 42) 310) od 01 tee Tet 


ENGINEERS CONTRACTORS 


HYDRAULIC PRESSES ROLLING MILLS 
STRETCHERS - PUMPS - ACCUMULATORS 


570 LEXINGTON AVENUE NEW YORK a: 
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t= research work has always 
been strongly identified with 


cutting materials. With the various 
high-tungsten types of High Speed 
Steels as the starting point, followed 
by the development of the “moly”’ 
types, Allegheny Ludlum techni- 
cians later originated the patented 
DBL low-tungsten analysis of High 
Speed Steel, which has played a 
major role in wartime tungsten 


conservation. 


JUST OFF THE PRESS ‘id 


Ac 


. ec 
s te PP 


ds pre ks, 
k Steel, etc., 


Oy 


Bayh 40 - follow tabular style. 


sPsar 


ADDRESS DEPT. PE-35 


Sond foe yo FT 


Years earlier, our Laboratories 
did much basic development work 
on carbides, when they were first 
introduced in this country. At that 
time, we registered the trademark 
“Carmet.”’ Now, with the re-estab- 
lishment of our Carbide Manufac- 
turing Division, an advanced and 
complete line of Carmet carbide- 
tipped tools and carbide metal 
blanks is available, thoroughly re- 


searched and effectively enhancing 
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Allegheny Ludlum's service to users 
of cutting materials. We invite your 


attention and inquiries. 





Allegheny Ludlune 


BRACKENRIDGE, PENNSYLVANIA 


WED 9407 








<> A Pan-American multiple crew at 
their stations on a Clipper’s flight deck. 


A few of the many hundred lines of seamless 
steel tubing in a Clipper. Note the rectangular 
tubing used in the frame construction. 


ON GLOBAL AIRLINES 


Operations on the flight deck of transocean 
Clippers involve the finest instruments and 
the highest skill. Flight deck orders are 
carried out through the use of hundreds of 
feet of seamless steel tubing in hydraulic 
control lines. In the structural frame work 


of the planes even more seamless steel 
tubing is found. 

Michigan Seamless Tube Company 
is proud of its record of participation in 
the maintenance of dependable service on 
world airways. 


COLD-DRAWN SEAMLESS STEEL TUBING 


MICHIGAN SEAMLESS TUBE COMPANY 


Aworded Feb. 12, 1947 
Stors odded 

Sept., 1943 Dec., 1944 

Moy, 1944 June, 19 


SOUTH LYON * MICHIGAN 
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me$FAGE +o users OF HARD RUBBER, 


SOFT RUBBER and MOLDED PLASTICS... 
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INSURANCE FOR 


THE FUTURE 














° Tine billion pounds of Alumi- rectly applied, these stock- piles 
num, expected to be realized as will be the basis of unprecedented 
. scrap from war production and expansion in the use of high 
surplus, should be recognized as quality Aluminum Alloys. 
; insurance for the future. Careful selection of the proper 
, ‘ The huge size of this “mine alloy and its application for each 
above ground” is industry’s designing and manufacturing 
° guarantee of safety in designing purpose are essential. To help 
products to take advantage of solve these, and other casting 
: the unique features of Aluminum problems, expert assistance is 
Alloys. It is the public’s assur- available to industry through 
. ance that Aluminum products members of this group without 
e will be available in profusion. obligation. It will pay you to 
Properly re-alloyed, and cor- consult us. 


Hummum Keseancn lnstrrurt 


111 West Washington Street, Chicago 2, Illinois 





Berg Metais Corporation Samvel Greenfield Ce., Inc. Senken-Galamba 
Los Angeles 1, California Buffalo 12, New York Corporation 
. Kansos City 18, Kanseos 
TheClevelandElectroMetalsCo. William F. Jobbins, Inc. << Midection Co. 
Aurora, Hlinois . ” 
Cleveland 13, Ohio East Chicago, Indiana 
ee el ee 
Federated Metals Division Chicago 23, Illinois Aluminum and 


American Smelting & Magnesium, Inc. 
oe ’ The National Smelting Co. Sandusky, Ohio 
Refining Company 


Cleveland 5, Ohio 4 
New York City 5 and Branches ev The American Metal Company, Ltd 


Niagara Falls Smelting & New York City 6 
General Smelting Company Refining Corp. Apex Smelting Co. 
Philadelphia 34, Pennsylvania Buffalo 17, New York Chicago 12, Illinois 
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, Parts... Accessories 
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TS in hundreds of 
ing, increased pet- 
life and lower costs. 
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ways are achiev 























formance, longer 
e FABRIC ACCESSORIES fulfill a FABRIC 
need of the user and offer the manu PART aes < 
facturer an additional item or Paaveyors: a 
profit. Deets ga on ete: 
e FABRIC PRODUCTS, through 
“Engineering sn Fabrics”, are fully 
utilizing the improved methods of albric 
treating and coating standard fabrics rice! SSop, 
i advantages of the Curtain ig 


and gaining the 
many new war- develope 


fibers. 


d sy nthetic ol ising Cases 












K. TURK co 
Product Developmen 


Michiga® Avenue °* 
ome Office: South 


n Offers Yo 






t Division 
Chicag? 1, 
Bend, Indiana 















CORPORATION 
333 North 
Factory and H 





y These Services! 


eering Pia 
PRODUCTION ese 


“packaged” Engin 
FABRIC.-- 


Turk’s 
DESIGN --- 













FABRIC @£Ot TO 
INDUSTRY 


i 
4 c. K 
Fill-i | . TURK CO 
-in and : 1 RPORAT 
mail e , We want inf 1ON, 333 
day...and ee 4 applied to tl " information reg: North Michigan A saanees 
w ’ ' 1e@ spec _* garding een venu P — 

go to work f e’ll i 7 Fabri pecific items check 4 — Bucineceris je, pee 4. Uline -<+ 
or yo ' | Fabric Parts ; ed and dese che 1g in Fabrics” sles sarap ' 
tomorrow! you : aha ite cribed below. CS SErvice as a 
j : - Reg ke ye : 
| _ Fabric Products ts nnacbnnnsesenennenneeceencateeeeneeceeeteeeennee : 
: Name.___. ice rsidistueitiamemiiie on ad ' 
a poe aieedlienrissnne nate stp 5 
—_ o _ Address WAS oe as Se Company ' 
UCT > : = on on om a oe “seeeceeesec= . : 4 
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Hot-Dip Galvanized, lightweight 
slip-proof catwalks are being use 
by many leading Railroads. 


More and more, users of open steel 
flooring and grating are writing—‘‘Hot- 
Dip Galvanized’’ into their specifica- 
tions. They have learned from experi- 
ence and proven facts that the positive 
fusion of molten zinc with the base metal 
by the Hot-Dip Galvanizing method pro- 


vides the utmost in rust prevention. 


The life and service of any iron or steel 
product or installation which is exposed 


: . é s Hot-Dip Galvanized open steel 
to the hazards of rust and corrosion @& ‘ ' @ = flooring (grating) is being used by 


‘ y power plants, pumping stations 
are increased years and years beyond iam - a, nee See eam 


normal expectancy when protected by 


Hot-Dip Galvanizing. 


Millions of dollars have been saved by 
this time-proven process, saved .in re- 
placement and upkeep costs. The time 


to effect savings is when you buy. 





Specify —Hot-Dip Galvanizing by a 
member of this Association. There is one 
near you who will gladly discuss rust 
and corrosion prevention. Write—today, 


the American Hot Dip Galvanizers 


ye * bank te - pt. \., MF Interior open steel flooring (grat- 
Association, Inc., First National Bank [gueemeean pT rely 


ing) is Hot-Dip Galvanized for 
longer life, greater service and 
for the added reflective light it 
provides. 


Building, Pittsburgh 22, Pennsylvania. 


: 

‘ ¥ Us : rt 
Jit’ kal 

tk tpd got 
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etter functional insulating parts 
for radio and electronic equipment 


_ excellent electrical properties of Panelyte”, in- 

cluding high Dielectric Strength, low Power Factor, 
and low Dielectric Constant, have long been recog- 
nized in the electrical industry. Combined with these 
fine dielectric characteristics, the high structural 
strength, dimensional stability, low moisture absorp- 
tion, and easy machinability of Panelyte electrical 
grades have made them the logical choice for such 
insulating parts as coil forms, instrument panels, ter- 
minal strips, socket bases, etc., used in radio, electronic 
and telephone equipment. 


of sheets, rods, and tubes, and also, fabricated parts 
and molded shapes. 

Of the many Panelyte grades manufactured, these 
are specifically recommended for electrical applica- 
tions: #110 (glass mat base), #140 (glass fabric), #776 
(paper base), #520 (paper base), #774 (paper base), 
#550 (paper base), #770 (paper base). 

Factual Data Sheets and samples of all these grades 
are avialable at your request. For specific applications, 
a Panelyte Sales Engineer will be glad to visit your 
offices to recommend suitable grades and outline our 


For such applications, Panelyte is available in the form facilities for supplying your requirements. 


High Dielectric Strength © Low Power Factor © Low Dielectric Constant ® High Insulation Resistance ® Low Loss Factor 


Low Water Absorption © Easy Machinability © Light Weight © Corrosion Resistance ® Low Friction Coefficient 


Low Thermal Conductivity © Good Dimensional Stability ® Excellent Heat Resistance ® Unusual Structural Strength 


JAN-P-13, 17P5, and corresponding Panelyte Grades 
7PS Type JAN-P-13 Type PANELYTE 
PBM LTS-M-1 750 
PBG LTS-E-2 550 
PBE LTS-E-4 520 
— ——— 770-772 
PBG-P LTS-E-3 774 
PBE-P LTS-E-5 776 
FBM LTS-M-4 900 
FBG LTS-EM-1 910 
FBI LTS-M-3 940 
FBE LTS-EM-2 
PBH LTS-H-1 
FBH LTS-MH-1 
TE ok 
e . 
“ew _— 


GBE LTS-E-6 
GMG eileen 








< MASS PRODUCTION OF SHEETS, RODS, TUBES, MOLDED 
FORMS, FABRICATED PARTS IN PAPER, FABRIC, FIBRE 
GLASS, WOOD VENEER AND ASBESTOS BASE LAMINATES 


Sales Offices: Atlanta, Boston, Chicago, Cincinnati, Cleveland, Dallas, Denver, Detroit, Kansas City, Los Angeles, Nashville, New Orleans, Phoenix, Portland, 
St. Louis, St. Paul, San Francisco, Seattle, Syracuse, Trenton: Buenos Aires, Johannesburg, Mexico City, Montreal, Sao Paulo, Toronto, Vancouver. 


G 
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/ IT’S THE 


COMBINATION 


THAT om om. ie a) | 














Transparency, of course...but other virtues, too 


Transparency is the obvious reason for using glass in modern equip- 
ment for home and factory. But glass is selected for qualities not 
possessed by other materials. 

The oven door in a modern stove is an example. For better visibility, 
the “window” is made of two panes of clear Tuf-flex tempered plate 
glass. Glass assures permanent transparency ... transparency that is 
not affected by hard usage. 

Tuf-flex has greater resistance to thermal shock than plate glass. For 
example, it withstands such rapid temperature change as caused by cold 
water being spilled on a hot oven door. 

As a finish in kitchen equipment, glass is unexcelled. Heat won't 
craze it. It does not absorb liquids or odors. It cleans easily, quickly 
and doesn’t need refinishing. Remember, too, that you can obtain glass 
in clear and colored, opaque and transparent, and in patterned forms. 

Maybe you don't make stoves. But these and many other char- 
acteristics of glass may be just what you need for new products you 
are developing. 

Before you design your products consider how glass can give them 
more efficiency and sales appeal. When may we discuss its potentialities 
with you? Libbey‘Owens:Ford Glass Company, 6095 Nicholas Build- 
ing. Toledo 3. Ohio. 








LIBBEY: OWENS - FORD 
a Great Name in GLASS 











Here’s the combination that makes GLASS 
one of the world’s most versatile materials: 


CHEMICALLY, the most stable of all ma- 
terials, except the noble metals. Won’t rot, 
oxidize or disintegrate, plus— 


DIMENSIONALLY STABLE. Coefficient of 
expansion extremely low. Keeps its shape, 
plus— 


SURFACE, among the world’s hardest and 
smoothest. Nonporous, won't absorb odors 
or moisture. More acid-resisting than any 
structural material. Unusual resistance to 
abrasion. Weathering qualities unequaled, 
plus— 

STRONG, tempered glass is stronger than 
some metals. A square foot, 14” thick 
withstands pressure of 45 lbs. per sq. in. 
and thermal shock of 466° F. Will not 


burn, plus— 


ELECTRICAL INSULATOR of outstanding 


strength. 














Destructille? Wood — Metal — Plastics — 


Glass. No material is indestructible. However, bar- 
ring unforeseen conditions, no material will fail on 
a job in which it has been properly specified and 
engineered. When our application engineers say 


Bt 


“*Yes’’, you can be sure about glass. 
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MANY 


PEACETIME 
APPLICATIONS 


Wartime scarcity of some critical supplies has 
taught industry that replacement items, in many 
instances, have proved superior in qualities to the 
materials they replaced. This is true, particularly 
of Acadia Synthetics which have taken the place of 
a natural product for thousands of essential uses. 
Cut, molded or extruded — Acadia Synthetic Prod- 
ucts can be processed to close tolerances—in any 
shape or size desired—compounded to meet specific 
conditions. Name the characteristics you need 
and our engineers will suggest the right synthetic 


and a suitable application. Write today. 





ACADIA 


Largest Independent 
Manufacturers and 


Cutters of Felt PRODUCTS 


DIVISITON WESTERN FELT WORKS 


4035-4117 Ogden Avenue, Chicago 23, Illinois Offices in All Principal Cities 


oe) 
+1 
+1 








PLASTICS INFORMATION 


YOURS...IN THIS CONVENIENT FILE FOLDER 











Our handy-reference Folder is designed to be a useful 
part of your plastics source file. It contains information on the 
facilities of our organization for plastics engineering, designing, 
molding and assembly, and includes examples of plastics appli- 
cations that may have a relationship to your peacetime products. 
The Folder is free, on request. 

Plastics should be reappraised now in the light of im- 
proved methods and materials that have been tested in extensive 
wartime applications. To help you in your consideration of plas- 
tics, send for our Folder File. And call on us early in the design 
stage of your products. This assures the fullest benefit from our 
molding experience, and the most practical advan- 


tages from plastics. 





REG. U.S.PAT.OFF Write now for Folder File PE9 












PLASTIC CONTROL GRIPS 


PLASTICS AND METALS COMBINED 





PLASTIC WHEELS for Many Uses 





PLASTIC MANUFACTURERS 


INCORPORATED 


STAMFORD, CONNECTICUT 


MOLD MAKING *@ INJECTION & TRANSFER MOLDING *© COMPLETE ASSEMBLY 
Representatives: DETROIT 2—805-06 New Center Bldg. e LOS ANGELES 35—1440 So. Robertson Blvd. 





CANADA-—A. & M. Accessories Ltd., 19 Melinda Street, Toronto; 1405 Bishop Street, Montreal 


PRODUCTI 
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Two Mills.. Supplying “Tailor-Made” Metals 


Western mills at East Alton, Ill., and meet the specifications. If your needs 
New Haven, Conn., are strategically call for exacting tempers or finishes they 
situated to supply alloy metals to manu- 


furnished dered. 
facturers throughout the country. SS Des oS eee 





Both of these mills specialize in supply- We will welcome your inquiry regarding 


ing metals made to rigid requirements. ” tailor-made”’ metals eee in sheet, strip, 
When close tolerances are a “‘must”’ we long coils or stamped parts. 





& 5 
va Bs ° hy gee ry > 
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PRODUCTS 


DiviSiON OF OLIN INDUSTRIES, INC. 
East Alton, Illinois 







— BRASS e BRONZE + PHOSPHOR BRONZE ¢ NICKEL SILVER + COPPER 
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AMPLE CAPACITY —Exposes and develops 
BW Prints from roll stock or cut sheets — ac- 


tual printing and developing width of 46 in. 





UNIFORM LIGHT—Brilliant, new 2000 watt 


glass mercury arc lamp gives uniform light 
distribution— assures clear, sharp prints. 





























Here’s More Value EFFICIENT COOLING — Radically new 


method of cooling adds to uniformity of print 


6 0 % ‘ exposure— provides greater operator comfort. 
for © of all print users! 


e@ Here’s bigger value for the 60% of all print users who 
want a medium capacity, medium priced machine! The new 
Bruning Model 41 BW Printer-Developer combines a host 
of new features to give you easy-to-read Bruning Black and 


White Prints at their best. Print making is simple with the 





Bruning Model 41—even inexperienced operators can turn out 
clear, perfect prints. And, like all Bruning BW equipment, EASY OPERATION — Printing speed easily 
the Model 41 is a quality machine through and through— 
built for long and active service. Get all the facts about the 
Bruning Model 41 BW Printer-Developer. Mail the coupon 
for full information. 


and conveniently controlled— prints are de- 


livered flat and dry at front of machine. 








Its Positively Right — Iu B WMG Black and White 


CHARLES BRUNING COMPANY, INC. 

1736-54 Montrose Avenue, Chicago 41, Illinois 

Please send me complete information on your Model 41 
Printer-Developer — and on other Bruning printing and 
developing machines for making Bruning Black and 


CHARLES BRUNING COMPANY, INC. 


1 

l 

| 

1 

1 

Since 1897 
White Prints. \ 

i NEW YORK CHICAGO LOS ANGELES 
Name 1 

| Atlanta Boston Detroit Houston 
Company ! . ° . 

1 Kansas City Milwaukee Newark Pittsburgh 
Street St. Louis San Francisco Seattle 

! 
City State i 
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Like this plastic lure and die-cast fishing rod 
handle, they work together and land results . 

PLASTICS with their attractive colors, trans- 
parency, flexibility, strength, smartness — and 
the limitless design possibilities and produc- 
tion economies of DIE CASTINGS combine 
well in the same product, too! The collective 
experience of these two veteran manufacturers 


* The colorful Casting Lure—Sparkling, 
igs Ce ee a eat EL 


¥%The Rod Handle — Sturdy, stream- 
lined, low-cost Die-Cast Aluminum. 


mE ee 


Tne 


a 
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Plus 
DIE CASTINGS 


— New Products Corporation and Modern 
Plastics Corporation — offers you unbiased 
judgment on the subject of die castings vs. 
plastics —or both . . . .. When you are ang- 
ling for an idea, or a problem solution of this 
nature, get in touch with either of these alert 
companies. Their impartial co-operation is 


yours for the asking. Inquiries are invited. 


Two Independent Organizations 


Dedicated to Your 
Product Development 








— 
shame E WA 


INCLUDE IT 


NOW 
Ti zelll Heavy Machinery 





Absorbs Impact Shock 
and Vibration Under 
































Important post war plans are now on thousands of 
F U T U R E P L be N S drawing boards throughout the country. FaBREEKA, 
conceived and used in peace times, showed itself to 
still greater advantage in many applications on heavi- 
est war equipment. Product Engineers and Machine 
Designers are turning more and more to FaBREEKA to 
solve their problems in the absorption of impact 
Shock and in the isolation of transmitted vibration 
and noise. 


Many hundreds of different types of applications of 
FaBREEKA ... in the railroad field, the automotive field 
and throughout general industry have fully demon- 
strated its performance value. With its great strength, 
long life — its lack of permanent set, its limited re- 
siliency and its exceedingly high damping value, 
FaBREEKA will play a leading post war role in the 
cushioning of impact shock and in the absorption 
of transmitted vibration. 


FABREEKA PRODUCTS COMPANY, INC. 
222A SUMMER ST., BOSTON 10, MASS. 
New York Philadelphia Detroit Chicago 









Write for Engineering Book: ] 
FABREEKA for IMPACT 


SHOCK, VIBRATION and 
NOISE. 












VIBRATION and IMPACT 
ABSORPTION MATERIAL 
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Whatever is made from this powdered metal will have the advantages 
of lowered cost, and high precision at mass rates of production. 


of 
ld 
; e don’t k that it is, either ! 
: We don’t know what it is, either ! 
“e- 
le, 
he TT . and many other items this way. Most have 
hat’s up to you! i os ; 
on been turned out at production rates unobtain- 
Maybe you want to replace an expensive a ee oe | 
forging or casting. : : . : , 
Cc. ilies a And although we’ve been doing this (and 
Or perhaps you want a small gear. One this exclusively) ever since powder metal- 
1g0 7 


that’s fairly intricate — intricate enough to lurgy got under way, our research and en- 
create plenty of headaches in the machin- gineering departments have scarcely begun to 


ing with consequent production down time. find all the places where Sinteel will do a 





We can make both of those with that pile better, faster, cheaper job. 
of powdered metal up there. We can make If you use parts let us look at them. Maybe 
them quicker—cheaper. that mound of metal powder can be your 
We’ve made contacts, electrodes, armatures. present part made cheaper and better. (And 


ordnance parts, pole pieces, sprockets, cams, if it can’t, we'll tell you that too!) 


Write, phone or wire. 





2. \ American Electro Metal Corporation 


YONKERS 2, NEW YORK 


Offices in Chicago, Dayton and Detroit 
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@ Component parts and assemblies 
for your products can be produced 
quickly, accurately and economi- 
cally by McInerney Plastics Com- 
pany. We manufacture no plastic 
materials. We process any type or 
brand, favoring none, utilizing only 
the latest and best for each pur- 
pose. You make unhampered 
choice, 


Our processes include machining, 
forming, punching, hobbing, draw- 
ing, swaging, finishing and assem- 
bling. Our engineering and pro- 
duction skills and ingenuity are 
available to you. Consult us with- 
out obligation. 


Ask for Your FREE copy of our 
“PLASTIC PARTS” Data File No. 27 


Executive and General Sales Offices, 27 COMMERCE AVENUE, GRAND RAPIDS 2, MICHIGAN 
Sales Office, Detroit, 911 Fisher Bldg. 
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If you are interested in reducing production costs by 
eliminating machining operations, it will pay you to 
investigate Gramix structural parts, oilless bearings 
and bushings. 

Gramix is a product of powder metallurgy. It is a 
mechanically strong, porous metal formed by die- 
pressing powdered copper, iron, and other metals 
to close-tolerance dimensions. Gramix parts require 
no machining. The controlled porosity of Gramix 


allows impregnation with a wide variety of lubricants 


3 


to meet every requirement. 

Gramix can be made in a wide variety of shapes, 
and is proving successful in hundreds of modern me- 
chanisms, including washing machines, refrigerators, 
pumps, vacuum sweepers, diesel engines, electric 
motors and recording instruments—to mention just a 
few. Our engineers will be glad to study your 
products and help you determine how Gramix will 
be of advantage in your manufacturing. Send your 


problems to us, today. 


remix 


THE UNITED STATES GRAPHITE 


COMPANY + SAGINAW, MICHIGAN 
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Many types of reinforced plastics are called plastics because the 
plastic coating or covering bulks larger than the base. Holliston 
Processed Cloths differ from the usual conception of plastics because 
the base usually bulks larger than the resin and because the plastic 
and structural materials are not laminated or combined, but are made 
integral through impregnating or inter-mesh filling. However, in mo- 
dernity, utility and effect, Holliston Processed Cloths are special pur- 
pose plastics and should be valued as such, even though bought by 
the yard instead of by the piece or pound. 


Think of Holliston Processed Cloths as ‘flexible plastics’ They range in weight from tissue-thin cambrics 
to coarse, rugged burlap; and possess special functional and or decorative characteristics. They may 
be folded, creased, sewn or cemented. Consider them as a possible solution of materials problems in 
postwar planning. 


Consult our Research Department. 


The HOLLISTON MILLS, Inc. 


Processors of Cloth for Special Purposes 


NORWOOD, MASSACHUSETTS 


Soles Agents in Principal Cities 
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Cloth Bound 


A cloth bound book is bound to be 
kept — bind your 

CATALOG — SALES MANUAL — 

INSTRUCTION BOOK, ETC. 
in HOLLISTON Book Cloth — dur- 
able, impressive, hard-to-soil, easy- 
to-clean. 

Write for samples. 


Consult your printer. 








SPECIAL FINISH 


HOLLISTON specict finish cloths meet 
special needs —~ 


TRACING CLOTH — PHOTO | 
CLOTH — RUBBER (PROCESSING) * 


CLOTH — BOOK CLOTH — — 
SHADE CLOTH — SIGN CLOTH | 


— TAG CLOTH. 
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FIRST NAME 












OILITE BEARINGS weighing from 1/10,000th (.0001) OILITE MACHINE PARTS offer pyramided econ- 
of a pound to 244 Ib. in bronze, iron and Super-Oilite. omies, technical advantages, broader scope in designing. 








OILITE FILTERS for filtering liquids and gases are OILITE BARS AND PLATES are indispensable for 
made in a broad range of metering shapes and sizes. maintenance, small quantity requirements, experiments. 


CHRYSLER CORPORATION 


AMPLEX DIVISION DETROIT, MICHIGAN 


Representatives and stocks located at industrial centers in United States and Canada 
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It’s wise to buy cut felt parts from a company 
which controls every step of felt manufacture. 
You are sure of getting not only the correct 
shape, but the right quality, weight and thick- 
ness of felt to fit your exact requirements. 

Send for a free copy of the new Felters Cut Felt 
Parts Manual. It explains the unique char- 


acteristics of felt; describes its widely varied 


Complete Manufacturing Control 
Insures the Accuracy of FELTERS Cut Felt Parts 





applicability in industrial uses and product 
design; gives detailed advice on the selection of 
proper felts; and contains numerous easy-to- 
understand charts relating to physical and 
chemical requirements, weight and density 
requirements, dimensions and permissible tol- 
erances, etc.,— makes the ordering of cut felt 


parts easy. Write for your Copy today. 


The Felters Company 


210-D SOUTH STREET, BOSTON 11, MASS. 


Offices: New York, Philadelphia, Chicago, Detroit « Sales Representatives: Dallas, Nashville, St. Louis 
Mills : Joonson City, New York; Millbury, Massachusetts; Jackson, Michigan 
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for which Follansbee Clad Metals provide 
highly desirable characteristics. Leading manufac- 
turers of bearings, for example, are using Follansbee 
WITH Silver and Copper Clad Steels to increase capacity 
and fatigue life. These bearings are performing 
ollan sbee by aircraft, automotive and marine engine use. 
These and other combinations of Follansbee Clad 
Metals offer excellent potentials in such widely 
CLAD METALS diverse products as Cooking Utensils, Electrical 
Contacts, Chemical Mixing Vats, Industrial Heat- 

Silver, Copper 
Copper Alloys on Carbon 
or Alloy Steels 





Be , Hs EARINGS are but one of numerous products 
superlatively under the severe conditions imposed 
ing Vessels and Heat Exchangers. 


If you are interested in exploring the possibilities 
of improving your products through the combina- 
tion of two or more metals, you are invited to make 
use of our Clad Metal facilities. Just direct your 
request to our General Offices. 







Stainless Steel 
on Copper or Steel 


Other Combinations 
Nickel and Silver 

Silver and Brass or 

other Copper Alloys 




















FOLLANSBEE STEEL CORPORATION 


GENERAL OFFICES * PITTSBURGH 30, PA. 


Sales Offices— New York, Philadelphia, Rochester, Cleveland, Detroit, Milwaukee. Sales 
Agents —Chicago, Indianapolis, Houston, St. Louis, Kansas City, Nashville, Los Angeles, 
San Francisco, Seattle; Toronto and Montreal, Can. Plants—Follansbee, W.Va. & Toronto, O. 


ALLOY BLOOMS @ BILLETS, SHEETS & STRIP + CLAD METALS COLD ROLLED CARBON SHEETS 4& STrIP 
POLISHED BLUE SHEETS «¢ ELECTRICAL SHEETS & STRIP . SEAMLESS TERNE ROLL ROOFIIF 4 
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CHAPMANIZING 


Quick, Surface-Hardening 








that Won't Chip, Check or Warp 


Chapmanizing produces an alloy-like surface-hardness 
—so tough and ductile that it won’t chip, check or warp. 
And it takes only 1 to 4 hours to produce a case from 
.002"’ to .035’’. Furthermore, Chapmanized surfaces 
come out silver-clean—with a minimum of distortion and 
growth—which means less time is required for finish 
grinding. 

Send us a free-machining steel part and we will Chap- 
manize it without cost, returning it to you with prices for 
quantities. 

If you prefer to do your own Chapmanizing on a con- 
tract basis, we can hook up Chapmanizing units to your 
present pot-type furnaces. Write for complete informa- 
tion to the Metallurgical Sales Division of— 


THE CHAPMAN VALVE MFG. CO. 


INDIAN ORCHARD, MASS. 









GIVES ALLOY-LIKE HARDNESS 
TO FREE-MACHINING STEELS INI TO 4 HOURS 





IN 1 HOUR IN 2 HOURS 
IN 3 HOURS IN 4 HOURS 
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In bearings, sleeves, 
machine parts and 
corrosion 







equipment... 


AW-15 


resisting 








¥ 
2. 





Distinctive proper- 
ties of resistance 
to wear, impact, 
fatigue, corrosion, 


A series of engi- 
neered alloys — 
with physical prop- 
erties to fit your 
opplication, 


Quality control to 
hold these proper- 
ties within narrow 
limits, 


Diversified produc- 
tion facilities—co- 
ordinating in one 
place all the com- 
monly used metal- 
working processes. 


d.. 


6. 


Only from Ampco can you 
get all of these services and 
benefits conveniently: 


Engineering and 
production ‘‘know- 
how" to give you 
a practical manu- 
facturing program. 


A nation-wide or- 
ganization of field 
engineers to assist 
you, 


A record of proved 
performance in 
hundreds of lead- 
ing makes of equip- 
ment, 


A national reputa- 
tion that makes 
Ampco Metal parts 
a sales asset. 








You save two ways on the various grades of Ampco Metal 
and Ampcoloy Bronzes which are produced in extruded 
form at Ampco: 


(1) You save on metal. 
(Sizes closely parallel most requirements.) 


(2) You save on machining time and cost. 


These extruded products are produced in Ampco’s own 
large extrusion mill, under the exceptionally close quality 
control which is characteristic of all Ampco production. 
Controlled melting and alloying — exact billet casting and 
billet heating technique — careful inspection — assure you 
of uniformly satisfactory results. 

Thus you combine the basic advantages of Ampco alloys 
—exceptional resistance to wear, impact, fatigue, and cor- 
rosion — with these plus values of the extrusion method: 
(a) Good surface finish. (b) Clean, sound grain structure 
of quality approaching that of forged material, (c) Close 
tolerances — material is machine-straightened or drawn so 
as to be suitable for screw-machine work, 

Write on your business letterhead for | ngineering Data 
Sheet 125 and Ampco Metal Catalog. 


. «+ Specialists in 
engineering pro- 
duction — finishing 
of copper-base 
alloy parts. 


Ampco Metal, Inc. 
Dept. PE-9 
Milwaukee 4, Wis. 
Ampco Field Offices 
in Principal Cities 





The Metal without an Equol 
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FINER DU PONT FINISHES CAN HELP 
SELL YOUR PRODUCT TOMORROW 


When your new product starts on its way to 
the peacetime market, how will it be finished? 
Du Pont Finish Engineers will be glad to help 
you find the right answer. 


Over the past five years, Du Pont has helped 
break hundreds of bottlenecks in warplants— 
recommending finishes that speeded production, 
ironing out application problems. New materials 
and methods have given us new knowledge for 
formulating and applying finishes. 


If you have a war product that needs expert 
finishing strategy to carry it through production, 
let Du Pont help. And if you have a peacetime 
product in the development stage, plan now 
with Du Pont for a finish that will add color, 
serviceability and sales appeal. We’ll be glad to 


help, provided it doesn’t interfere with the war 
effort. 


MAKING A FINISH STAND STILL— In spraying an odd-shaped 
war product, two coats of a specification finish were being 
used which sagged and ran, caused rejection. The manu- 
facturer was at wit’s end—tried a more viscous finish, 
ended up with a clogged spray gun. A Du Pont Finishes 
Engineer came on the double, recognized the difficulty, 
recommended a special solvent and spray gun adjustment. 
Production jumped from 500 to 2500 units per day, thanks 
to Du Pont service. 


chemists perfected a new finish—DUCO. Its base was 
nitrocellulose, obtained by treating cotton linters with 
nitric acid. DUCO has since become a trade name sym- 
bolizing enduring beauty—on furniture, refrigerators, 
signs—on automobiles, trains, and airplanes. Manufac- 
turers prize the sales advantage of products identified as 
“DUCO-finished.”’ 


MEASURE FOR MEASURE, manufacturers of service station 
equipment favor DULUX for its color stability and re- 
sistance to oil, grease, and hard service, its easy upkeep. 
Whether or not DULUX is the perfect answer for your 
peacetime product, call in Du Pont for consultation. Our 
years of practical finishing ‘know-how’ are at 
disposal. Write: 

E. I. du Pont de Nemours & Co. (Inc.), 
Division, Wilmington 98, Delaware. 


your 


Finishes 


DEPEND ON (Ql) PNT OR BETTER FINISHES, - 


: 
REG. Us. pat. OFF. 


BETTER THINGS FOR BETTER LIVING 


» + «THROUGH CHEMISTRY 
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CORPORATION 


DO YOU NEED QUICK TOOLING — FAST DELIVERY? 


The Precision Casting Method has reduced tool-up time from months 
to a matter of days. If, after initial runs, alterations are desired, 
changes generally can be easily made. 


In hundreds of applications on small parts, Precision Casting meets new 
and exacting requirements for density, strength and dimensional stability. 





Precision Casting introduces a wide range of design possibilities, in 
many cases greatly reducing the ultimate cost by eliminating expensive 
machining operations. Our Engineering and Metallurgical staff has 


helped to solve many production problems and are available 
for consultation. 


We invite you to submit blue-prints or sketches for prompt quotations 
and delivery schedule. 


Write today for your copy of AROCAST Circular—NF, it contains impor- 
tant data, illustrations and descriptive information on Precision Casting. 








Pioneers in AROCAST CORPORATION 
RECISION CASTING SUMMIT, N. J. 





a 
id 


Beat Corrosion of 


Zinc or Cadmium Plate, 
Linc Die-Castings, 
and Galvanized 


... with this new 
quick-dip process! 


F you’re looking for a fast, easy method 
of checking corrosion on zinc die cast, 
zinc or cadmium plated or galvanized surfaces 
. .. here’s the answer. Use Iridite, as a final 
finish or paint base. Iridite goes on with a 
quick dip of 15 to 60 seconds, is dried in a few 
seconds, is dried even faster with a hot water 
rinse, permits immediate handling or shipping. 
What’s more, Iridite keeps production moving, 
Q al iw. maintains automatic machine cycles, needs 






























. er no special personnel or unusual equipment. 
|. tab Wide Industrial Use 
See for Yourself how |i “A. if ‘a Used throughout industry, the Iridite process 
ee eee ¢ 3 meets Army-Navy Aeronautical Specification 
Mail coupon below for free ' « ud AN-P-32A, Army Ordnance Specification 
» Give i s ° ° 
co tn @ an ane hye 3 WAYS TO 57-0-2C, Navy Ordnance Specification OS- 


corrosion tests, You'll find 
Tridite can take it! 





\ 


1374, and is used by such leading manufac- 
turers as Bulova, Pyrene, Sparton, York, 
Anaconda and many others. 


BUILD PROFITS 
WITH IRIDITE 


As a final finish, Iridite is 
available in a variety of 
attractive colors. 


Test Iridite Yourself 


Send for free test panel, half of it protected 
by Iridite, and prove for yourself how Iridite 
balks corrosion . . . how the Iridite treatment 
does not alter dimensions of finely machined 
parts . . . how Iridited parts may be cold 
worked without flaking, chipping or peeling. 
Find out whether or not Iridite is the ideal 
“finishing touch”’ for your present or postwar 
product. Write today for your test panel. 
Address: Rheem Reasearch Products, Inc., 
14309 Standard Oil Bldg., Baltimore 2, Md. 





As a paint base, Iridite holds 

paint or clear lacquer 
firmly, even on newly gal- 
vanized surfaces. 


To reduce costs, consider us- 
ing galvanized, plus Iri- 












dite, in place of more ex- 
pensive metals. 


Pitre, 


SEND. 





ke MAIL COUPON TODAY 
HEEM RESEARCH PRODUCTS, INC, RHEEM RESEARCH PRopucts, INc. 7 
a : | 
| 





. 14309 Standard Oil Building 
\ Baltimore 2, Maryland 


| Gentlemen: Please send me a free panel of Iridite- r 
treated zinc plate for laboratory testing and full 





information and operating details. r 

Standard Oil Bidg., Baltimore 2, Md. | 
BKranchee—570 Lexington Ave., New York 22; 20 E. Jackson Blvd., Chicago 4; 2411 Sichel St., Los Angeles i Name eeeeecee COSHH EEHEHEEHEHEHS HEHEHE HEHEHE HEHEHE | 
Distributors in: Waterbury; Grand Rapids; Detroit; Cleveland; los Angeles; Long Island City; St. Louis. | | 

; oa : ; Ge CETTE RCT ETE RT ORCUTT Tee TTT OTT TTT ET TT Te CTT Te | 
Keep faith with your fighters and yourself | | 
Buy War Bonds for Keeps | Address. ........0eseeeeeeeeeeeeeeeeneneen eens ee eenees | 

: : lis sicisenesn ces oni sinse Suis sie catenin Stun Sen Aah is Maem dd ele Sans aes ao Se a — 
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FORM TOOLS 





TIPS FOR SAW TEETH 


SEAMING ROLL 


MASTER GAGE BLOCKS 





FLASH TOOL FOR 
WELDED TUBING 





ROUTER BIT 










10 
TS FOR MEAT CUTTERS RODUCT 
P wut 






TRIANGULAR 
SAW FILES 


BALLS FOR SIZING, ETC. 


af 


PRESSING DIE AND RAM 





FLARING TOOLS 
WIRE ROPE DIE 


CHUCK JAWS 


The properties that make Kennametal outstanding for fast, 
economical machining of steel, cast iron, non-ferrous metals, 
and non-metallics, are equally useful when applied to a variety 
of other production processes. Shown on this page area few 


that of steel); low coefficient of friction; and exceptional hard- 
ness (up to 92.3 on Rockwell A scale) 





examples that suggest scores of economic applications of 
Kennametal] on special tools, dies, and rolls. 


Kennametal is the tough, strong, cemented carbide that con- 
tains an extremely hard intermetallic compound, WTiCo. Its 
superior wear-resistance comes from a combination of precisely 
maintained properties — high modulus of elasticity (2 to 3 times 
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Kennametal can be accurately molded into almost any shape, 
limited only by reasonable proportions. Its cost is moderate — 
almost insignificant when compared with the tool and produc- 
tion economies effected through its use. The best way to prove 
this is to let us cooperate with you in designing a Kennametal 
tool for test purposes on your specific job. 


Remember, Kennametal can be used in your production machines 
without entering into any complicated, continuing agreements. 


NNAMETAL 


SUPERIOR CEMENTED CARBIDES 


KENNAMETAL Gue., LATROBE, PA. 


w 
4 





POLLAK WELDING PROCESSES 


@ For the less common 
































metals—highly devel- 
oped for war production | 
— may improve the qual- | | 
ity and usefulness of | 
your afterwar products 


Welding of the less common metals, 
such as Aluminum, Stainless Steel, 
Monel and Inconel is a highly spe- 
cialized process. The improvements 
made in welding techniques at 
Pollak’s before and during the war 
will soon be available for peace- 
time production. 





Pollak Welding is a phase of the coordinated 
manufacturing facilities which may help to 
improve your products and enhance their ac- 
ceptability. (Illustration shows seam welding.) 


El EC TRI C This process has been highly developed at Pollak. Simple Spot Welding 
Equipment is ample for large “runs” and our © ge ° 
RESIS if, AN CE highly skilled operators are proficient in the Projection Welding 


several specialized varieties of resistance welding Seam Welding 


wELOl NM CG. - See Butt, or Flash Welding 





ELECTRIC In this work, Pollak has evolved a craftsmanship Simple Manual Welding 


. which fits the right type of arc welding to the Mgnyal Welding 
RCO product in process, supplementing other Pollak 


manufacturing operations. The various types of Semi-Automatic Welding 


WELOING..- arc welding used here are: Fully Automatic Welding 








Oxy-acetylene and oxy-hydrogen welding tech- 

niques have also undergone many improvements Manual Welding 
ING. oe at Pollak’s. Particularly is this true of the more Semi-Automatic Welding 

D difficult alloys. The processes used, similar in Automatic Weldin 

form and applicability to arc welding, are: 9 


meen 2 


A 

iy a if ie , pone 
i ie, ili re Inquiries about the Pollak welding facilities as a part 
eu lool AY of our complete manufacturing processes are welcomed 


eRe POLLAK MANUFACTURING COMPANY 
BRECUCTS | pt Bild 


Complete product manufacturing facilities which include, besides welding: 
Developing + Designing « Machine Work + Spinning « Stamping « Electrical Work 








Propuct ENGINEERING — SEPTEMBER, 1945 





sated 
Ip to 
rT ace 


ing.) 


ing 


ling 
ding 


ding 


1945 











Mechanical, Aircraft, Stainless Steel and 








A compact folding wheelbarrow-similar to the de- 
sign shown above—is but one of many different post- 
war products which can be made better—and cheap- 
er—thanks to Republic ELECTRUNITE Tubing. 


This modern steel tubing, with the extremely high 
strength-to-weight ratio which only tubing affords, 
can be used to increase strength or to reduce 
weight. Its adaptability to modern design and the 
variety of shapes to which it can be formed may 
be employed effectively in improving product 
appearance. Its ease of fabrication lowers pro- 
duction costs. 


ELECTRUNITE Tubing is cold formed from high- 
est quality flat-rolled steel and electric resistance 
welded into strong, sound tubing. Its consistent 
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A VERSATILE MATERIAL 
FOR IMPROVING 
PRODUCT DESIGN 


FOLDING 
WHEELBARROW 





uniformity in diameter, wall thickness, ductility 
and finish—not attainable commercially in tubing 
made by other types of manufacturing processes 
—are plus factors in further improving quality and 
increasing production efficiency. 

ELECTRUNITE engineers are ready NOW to 
assist you in designing or re-designing your prod- 
uct—and to help you select the proper analysis, 
size, shape and gauge of tubing. There is no cost 
or obligation for this service. Write directly to: 


REPUBLIC STEEL CORPORATION 


STEEL AND TUBES DIVISION e CLEVELAND 8, OHIO 


Export Department: Chrysler Building, New York 17, New York 

















6 FT. 9 IN. 


@ This is the side frame of a modern freight car, a one-piece steel 
casting. 

Side frames used to be made by assembling many parts—a costly 
process. 

Now these one-piece castings provide the strength, rigidity, 
and resistance to metal fatigue demanded by today’s high-speed 
railroad operation. They hold their alignment and stand up under 
repeated shock, impact and multiple stresses. 

The railroads have proved steel castings for you—side frames, 
couplers, bolsters, center fillers, strikers, and countless smaller 
parts—each meeting its own conditions with _ prescribed-in- 
advance properties. 

With steel castings, you can get any shape you want, and any 
combination of steel properties you want—the modern way to 
turn out a better finished product. 

Let your steel foundryman advise with you. Or write for 
information to Steel Founders’ Society, 920 Midland Building, 
Cleveland, Ohio. 











































MODERNIZE AND IMPROVE YOUR PRODUCT WITH 


he 
= 4 : 
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AKE a good look at that picture 
above. It’s front-page news! 

All of those so-different materials 

are perfectly bonded by one agent. 


That revolutionary, new, quick- 
setting plastic adhesive is Pliobond 
.. developed by American industry 
for solving wartime production 
problems. Pliobond firmly joins 
any materials... like or unlike... 
metals, plastics, fabrics, glass, rub- 
her, wood, paper, plaster, leather, 
concrete, etc. 

With Pliobond most applications 
need no high pressure or heat. For 
exceptionally high shear strength, 





..» BONDS ANYTHING 
TO ANYTHING 
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moderate pressure and 200-300°F. 
are sufficient. 

Other important characteristics 
of this remarkable new adhesive: 
It’s strong... permanent... with- 
stands constant flexing... sets 
quickly ...is immune to fungi... 
resists water, oils and wax. 

Pliobond is always ready for in- 
stant use. Because it is a one-part 


UNITED STATES PLYWOOD CORPORATIO 


vn a Wand 


Se 


Laie 


ee 


ao 
% 
¥ 
4 
z 





bonding agent, there are no fussy 
mixtures...no exact weighing. It 
can be brushed, sprayed, spread or 
roller coated. 


Don’t these amazing features 
give you ideas toward solving pro- 
duction problems? For technical 
information, please use coupon, 
writing us in detail on any special 
problems. 


EXCLUSIVE 
DISTRIBUTORS 


Industrial Adhesives Division: 
55 West 44th Street, New York . . . Branches in Principal Cities 


PLIOBOND*™ is a product of THE GOODYEAR TIRE & RUBBER COMPANY 


Firm—__ 


UNITED STATES PLYWOOD CORPORATION, 


a 


ne 


Trademark registered, The Goodyear Tire & Rubber Company 


55 West 44th Street, New York 18, N. Y - 


Please send me descriptive literature on PLIOBOND : 


Dithe ——$—$__—____ 
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roduction of SPUNSTEEL 
e components for power trans- 
mission is helping designers and 

| VOUT manufacturers to clear the bugs from their red-hot plans. 
e More and more, the supplying of specialized units is being 
entrusted to organizations of proved ability, with equip- 


plans ment and experience to meet particular problems. 
\ 


For single and multiple V-groove 
pulleys, roller-formed from prime steel strip on patented 
a automatic machines, come to Spun Steel. In almost twenty 

years of specialized service to automotive buyers and in 
* five years of war production, we've gotten a sound grip 
on metal fabrication, with certain unusual techniques that 
make our reputation tops in pulleys. Why not plan to pur- 
chase more of the parts for your product from Spun Steel? 


Custom design, when standard 
pulleys won't do the job for you, smoothes production 
plans. Write now, enclosing blue-prints or sketches, for 
hints on how to cut costs, add strength and speed assem- 
bly for your product. 








NOW MAILING! TWO FACT-FILLED 
BOOKLETS — 
Write for Spun- 
Steel folders on 
Metal Engineer- 
ing and Roller- 
Formed Steel 
Pulleys, the lat- 
tera reprint from 
Sweet's File for Product Designers, 
Section 4A/24, with new listing of 
standardized pulleys now offered 
from stock. See how Spun Steel 
processes give you better parts at 
lower cost. 


THE. 
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2041 DUEBER AVENUE, S; W., CANTON 6, OHIO 
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Because [hey Operate 


Severe Conditions 





Turbosupercharger Buckets are made 


from a HAYNES STELLITE Alloy 





e Buckets in the wheels of airplane turbosuperchargers 
are driven by the impingement of exhaust gases at 
1,500 to 1,600 deg. F., and rotate at speeds so high that 
a '%2-0z. bucket is subjected to centrifugal force of 
750 pounds. 





further information. 








A HAYNES STELLITE alloy is used because it with- ' 
stands the severe conditions of high temperature, cor- - 
rosive gases, vibration, and centrifugal stresses over 
long periods of time. No other economically practical > 
metal has been found for this service. 

The same properties that make this HAYNES ‘ 
STELLITE alloy so essential in turbosuperchargers 
are also important in many other applications where . 
severe conditions of heat and corrosion are encountered. 

Consider HAYNES STELLITE alloys for those jobs a 
where other metals fail. Our engineers will help you 7. 
use them economically and efficiently. Write for 8 


Only HAYNES STELLITE Alloys 


Offer All These Advantages 


. They resist wear and abrasion. 


. They maintain their hardness even at 


red heat. 


They retain their good mechanical 
properties at high 
long periods of time. 


temperatures over 


- They resist atmospheric corrosion and 


corrosive chemicals. 


. They take and keep a high polish. 


They have a low coefficient of friction. 


They are practically non-magnetic. 


. They can be supplied in the form of 


castings, small sheets, and welding rod. 





General Office and Works 


Chicago—Cleveland—Detroit 





UCC 


Houston—lLos Angeles 





RED-HARD, WEAR-RESISTING ALLOY OF, 


' HAYNES STELLITE”’ is a registered trade»mark of the Haynes Stellite Company. 
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HAYNES STELLITE 


Unit of Union Carbide and Carbon Corporation 


(COM PANY 





Kokomo, Indiana 


New York—San Francisco—Tulsa 


COBALT, CHROMIUM, AND TUNGSTEN. 














ee 
verify! 
g woRK® 
P (9. Box 485 


TANKS of - HOODS + Modern, 
all kinds a _ Streamlined 


ae WELDED 
AY “10 0 nah Bases \* 
SHEET METAL PRODUGTS “zo Cx<ee” Fane 


Clip this, paste on 3x5” Card and Keep it 4 EPL } as Onaias Geen, 
in your permanent file for future reference sgh Se ies ce 







































OMERS’ SPECIFICATIONS 


: Wlodere FACILITIES, 38 YEARS’ EXPERIENCE, ADVANCED 
Machinery T TECHNIQUES and EQUIPMENT for all types of metal cutting, 


GUARDS & iercing, forming, rolling, soldering and welding .. engineered t 
HOUSINGS . , : , : . : 


ame =» FABRICATING EXCLUSIVELY TO CUST 


assure econornical, high quality production, and to make your products 
' Electrical look as good as they are. * We specialize in Tanks, Housings, Hoods, 
sme Equipment Fenders, Continuous Hinges, Cabinets and other Sheet Metal Parts and 
aS 7] CASIETS ES Assemblies. * WRITE FOR BOOK ON “HOW TO SAVE Time, 


Materials, Labor, Tools and Dies” and avoid delays in reconversion. 


STEEL PRODUCIS CORPORATION 


3258 W. FOND DU LAC AVE, MILWAUKEE 10, WISCONSIN 


L 
1 


WRITE FOR CATALOG 
Send Blucprints al 









s 
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even after aging at elevated temperatures 


Water repellency is one of the basic properties of Dow Corning 
Silicone products. a stability over a wide temperature 
range is another. These two properties recommend Dow Corning 
Silicones for the solution of many hitherto insolvable industrial prob- 
lems involving the exclusion of moisture at elevated temperatures. 





DC VARNISHES and RESINS have made 
possible Silicone Insulation, a new class 
of electrical insulation which excludes 


DC COMPOUNDS are heat stable mate- 
rials easily applied to form a waterproof 


DC FLUIDS, colorless, odorless, inert 
liquids, form a durable water repellent 


moisture from equipment operating in 
wet or hot locations despite normal oper- 


dielectric seal for disconnect junctions in 
ignition systems, radio and radar equip- 
ment. Non-melting, low freezing proper- 


film over glass and ceramic surfaces to 
enable insulator bodies to retain their 
originally high surface resistivity even 
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ating temperatures of 175° C. 


ties keep compound where it belongs. after immersion in salt water 


LD Silicone Varnishes, Fluids, Greases, Compounds 
and Rubber (Silastic*) are in commercial uction 
re ys eee 


tem 
exclusion, big 
DOW CORNING CORPORATION 


MIDLAND, MICHIGAN 
New York Office: Empire State Building 


SILICONES 
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EXTREME esiney DESIGNING 
Required in Molding IN RUBBER 
Plastic Terminal Block VS. 


RODUCING this Thomas Demanding intricate mold 
& Betts terminal block in design and extremely close M AN U FA C T U We | N G 
plastics was not a job for novices tolerances, this part is a note- 
in the plastic molding indus- worthy example of Aico preci- 
try. Seventy-nine metalinserts sion molding and the results | N R U = B E bt 
are successfully molded in which are made possible by 
symmetrical arrangement into Aico’s 29 years of experience 


an area of less than eight with all molding methods and 
square inches! materials. 





























| out a rubber part on a draw- 


ing board is not too difficult. . . . 
























But that same blueprint may cause 
production difficulties for the manufac- 
turer. That is, it may unless considera- 
tion has been given to the type of rub- 
ber, the limitations in use and the con- 


ditions under which the part must oper- 





{1 in 
4 in. 


ate.... For a manufacturer to produce 


. c ~ular rim \ rt, enclos- 
Aico § — reric ate mold. © "poth sides of tc) Pre inserts ‘ 
tooling tT Jail section (B) tal inserts (C}> ong require a satisfactory rubber product, the 


designer must have taken all of these 











mold . d Molerances to PIV bers (F) facts into consideration when laying 
posse be held to — insert (E)- Pronnections. ° 

Tuposed Part. Of Taentification ° - out his work. Chances are you are not 
molded 10 ‘ 1A srade general obo : 

MOLDING MATERT. of the better Fical parts) ae oe a rubber engineer. Therefore, why not 

ake oved for 4i stabi ’ 
120 Brown , Navy-aPPr veo aimensioné ; 
phenolics SP rica Proper ean and lustrous: write and tell us about the part you are 
~quirec a 1Ssn ; . 
veeistance to heat. Fir «ad to mold a 





” th a scion! > : wea Ww : 
OLDING METHOD . practical metnethod permits designing. Let us give you details that 
M molding 'S small inserts. .nt of imset 1 
. g many jminates displace , a closed mol¢ 
elurr * . int« 


enable a manufacturer to quickly turn 


ec 


SS a aterial 15 force . appli 
closer tolerat ticized mate ‘ 9's plastics Shr : : 
the plasticit’” | tne 25th in Aico ® Pour letter~ your design intoa rubber 
*This 18 t)" A request © the complete : 
cation series Ba copies of . 
head will bring part that is satisfactory to 
Nos se 






series, 


you. No obligation! 


— ol ‘ 
PRECISION NOn SS The AETNA 


AMERICAN INSULATOR CORPORATION RUBBER COMPANY 
NEW FREEDOM, PA. Sales Offices: Boston © Bridgeport * Cleveland 815 East 79th St. » Cleveland 8, Ohio 
Detroit © New York © Philadelphia 
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Where does POWDER METALLURGY 


fit into your production picture 7 





Practical, down-to-earth in- 
formation for designers, 
engineers, production men. 
Covers metal powder meth- 
ods, design factors and 





recommendations, physical 
properties, application data. 
Special section on self-lubri- 
cating bearings. This is nota 
sales catalog. 





Based on Moraine Prod- 
ucts’ research and experi- 
ence in powder metal- 
lurgy since 1921. 


Detailed table of contents 
for easy reference. 





(Attach coupon to company letterhead) PE-9 


MORAINE PRODUCTS DIVISION 
GENERAL MOTORS CORPORATION 
DAYTON, OHIO 


i Please send a free copy of your 56-page 
Buy4 illustrated manual on powder metallurgy to: 
Name 


Title 


ORAINE PRODUCT 


DIVISION OF Street 


GENERAL MOTORS Ee _ 


Company name 
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MISS DINGLE SAYS: 


“SKILL COUNTS IN FISHING” 


AND SKILL COUNTS IN 
DESIGNING AND BUILDING 


SPECIAL MACHINERY 





Good Molders don’t 
just happen! 


It takes more than good intentions 
to become an expert custom mold- 
er. It needs years of research and 
experience in design, mold-making 
and actual production of molded 
parts. 


Here at Auburn we've been doing 
just that for the last 69 years... 
and were still growing . . . and 
learning. When you have a molded 
plastics problem, our experience is 


; WFE 


For small parts molded automati- ij SPECIAL MACHINERY BUILT 
cally at low cost write: Woodruff th TO CUSTOMERS’ DESIGNS 


Company Division, Auburn Button 


Works, Auburn, New York. 


at your service. 





Fenn Engineers have been designing and building Special Machinery 
and Tools for three generations. They have the skill and experience 
which only years of specialization can dev elop. No fancy, highfalutin 
ideas that look good on a drawing board but won’t mesh when you 
throw on the power. You can be sure that when it’s Fenn-Built it will 


perform efficiently and economically. Get in touch with Fenn Now. 


THE FENN MANUFACTURING CO. 
HARTFORD, CONNECTICUT 
' Ste 


Propucr ENGINEERING Sepreaper, 194 








ery 

nce 
utin 
you 
will 


ow. 











Steel Shelving * Steel Lockers * Steel Office Equipment * Steel Library Equig 


P 


Durable sheet steel adds years 
of life to this modern stoker 
cabinet and countless other 
items engineered and fabri- 
cated by Berger. 


m eau i Be 
see Ss 
fa - & 
3 e ; x i ca 
oe 9 a ao Ee org 








=| 


= 


s=s= A PROVED MEDIUM 


Outdoor Display Case 


PRODUCT DURABILITY 


Longer life for your postwar products is readily 
assured when their cabinets, jackets or casings 
are made of sheet steel—efficiently and economi- 
cally fabricated by Berger Manufacturing Divi- 
sion of Republic Steel Corporation. 


Berger, for more than 50 years, has been a 
leader in developing designs and ideas into 
practical, soundly engineered sheet steel prod- 
ucts. Berger’s expert staff of engineers and 
craftsmen knows full well the possibilities offer- 
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ed by sheet steel for enhancing appearance, im- 
proving efficiency, decreasing weight and lower- 
ing unit production cost of a product. 


These same men are ready NOW to give you 
wholehearted cooperation in determining if and 
where Berger’s large, modern manufacturing 
facilities can be of assistance to you. There is no 
obligation on your part. Write directly to: Berger 
Manufacturing Division, Republic Steel Corpor- 
ation, Canton 5, Ohio. 


: 4 nil , 
& ace. 
tink 4 e 


ENGINEERS AND FABRICATORS 
OF SHEET STEEL PRODUCTS 


pel Shop Equipment ° Steel Kitchen Cabinets 






FOR INCREASING 


—— 
34> 








HOBART. 
brings you the ‘CREAM 
of WELDED DESIGN 


Thru ‘Practical Design for Arc Welding” 


3 Big Volumes of 100 Designs each that thousands of design- 


ers, engineers, draftsmen and weldors have attested to be 
the most complete coverage of welding designs ever pub. 
lished. Authoritative and comprehensive in every detail as 
compiled by Kinkead, the outstanding welding consultant of 
the country. . 


You Need These Design Books! 


if your product is fabricated from metal, arc welding is the 
answer to your post-war problem of how to cut production 
costs. You're sure to find designs applicable if not comparable 
to your own products. and opposite each design sheet is a 
handy work sheet for forming your own ideas on how your 
product can be improved by Hobart “Simplified’’ Arc Welding. 










HOBART BROS. CO., Box PT-95, Troy, Ohio 


“One of the World's Largest Builders of Arc Welders 


HOBART 


Scmplfied Are Welders 


Order Your Design Books 
today! Set of 3 for $10.00 
Postpaid. Sold singly $3.50 








4 


q 














“Vest Pocket 
Guide" 
dors, 


for wel 
contains 
valuable infor 
mation you'll 
use daily 





1 ! 
io 
' Please send me Welders’ Vest Pocket Guide with ! 
' out ot yation Also pleose accept my order for ! 
i Practical Design for Arc Welding for the number 
checked ! 
! S € Set of Three 1 
' a o¢ = 1 
' 4, ) Eiom ! 
' es A ! 
ry } 7 Position 
! J Address ) 
‘ ' 


“One of the Worlds Largest Builders of Arc Welders.” 


386 











‘Complete, comprehensive guide 


| to piping design and application 


—The data and methods 
you need for solving 
every piping problem 


ERE is an indispensable tool 

for the engineer, contractor, 

and designer, the famous PIP- 
ING HANDBOOK — now available 
in a new, up-to-date, fully revised, 
enlarged Fourth Edition. This vast 
compilation of data and methods for 
most effective use of piping puts at 
your fingertips all the principles that 
influence the design, construction and 
use of piping systems. Any fact, on 
any phase of piping practice, is here 
in clear, dependable, accessible form. 


Just Published 


PIPING 
HANDBOOK 











Revised, By SABIN CROCKER 
enlarged, i a tid 
up-to-date The Detroit Edison Compan 


Fourth 


1376 pages, 42 x 72, 334 illustrations, 
EDITION 


329 tables, $7.00 








HIS vast handbook covering the fundamentals, materials, and 

techniques of modern piping practice is now enlarged by 
500 pages, including four new chapters in line with the increasing 
importance of piping systems in industrial operations, with tables 
and charts, abstracts, standards, etc. revised and improved, and 
scores of new facts and figures added. Now more than ever thx 
PIPING HANDBOOK is an invaluable self-contained key to 


effective piping practice. 


Completely covers piping practice 
in these major fields 


Steam Power-plant Piping 


Oil and Refinery Piping 
Building Heating 


Gas Manufacture and Dis- 


Plumbing tribution 

| Underground Steam Piping Refrigeration 

| Water-supply Piping Hydraulic Power Transmis- 
| Fire-protection Piping sion 


See it 10 days—FREE! 
SEND THIS McGRAW-HILL COUPON 


| W/ McGRAW- HILL \W 
ON-APPROVAL COUPON 


p= . 
= McGraw-Hill Book Co., 330 W. 42nd St., New York 18. : 
. Send me Crocker’s PIPING HANDBOOK {¢ ten da examination on apy i 4 
s In 10 days I will send $7.00 nts |} I tpa 4 
. Postage paid on cash orde . 
: . 
7 . 
7 Name . 
. . 
. , 4 
s Add : 
. . 
4 ( vy an Sta : 
. 7 
s Compar H 
. . 
= Po PE 9-45 8 
. . 
: Bool ent on approval in the U. S. only H 
. . 
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cr << 70 (6 fOlOm€! old 


**“ Mayari’’ rhymes with “‘fiery.”’ The “‘ 


R” is for “‘Rust Resisting.’’ Mayari, 


in Cuba, was the source of the original natural alloy-bearing Mayari ore. 


The illustration shows a test sample of Mayari R, 
Bethlehem’s low-alloy, high-strength steel. Working 
of the sample was done by a concern that handles a 
great variety of forming and fabricating work, and 
wanted to give Mayari R a thorough trial. Here’s 
the verdict: 


‘“‘This sample was sheared, run through a 
Pittsburgh Lock Seaming Machine, edged, 
flattened and rolled. In all these operations, 
the material worked easily, and showed no 
signs of breaking down. 

‘‘We believe that we can find many uses for 
Mayari Rin products we make.’’** 

That gives you an idea of how readily sheets of 
Mayari R are formed. It also comes in strip, plates, 
bars and shapes, and in all forms it is readily fabricated 
under ordinary shop practices. It welds exceptionally 
well, too, by all the usual methods—and does not 
tend to air-harden, hence needs no heat treatment. 


With Mayari R, then, you have shop costs com- 
parable to those with mild carbon steel. 

Its workability, combined with its superior strength 
and corrosion-resistance, makes Mayari R well worth 
thinking about for your postwar products. With a 
yield point nearly twice that of mild carbon steel, 
Mayari R makes possible stronger construction with 
lighter sections— possible reductions in deadweight up 
to 40 per cent. And you get high resistance to atmos- 
pheric corrosion—five to six times that of mild carbon, 
and two to four times that of copper-bearing steel. 


**Name of the concern that made this test and report 
supplied on request. 


BETHLEHEN 
STEEL 


Mayari R nda 2 tpt..stioge..longn tallig 
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TRY IT! 


Your own versatile 
pencil can tell you 
more about Ark- 

wright Tracing 
Cloth than all the 
words in Web- 
ster’s. Try it once 
— and draw your 
own conclusions! 






BUY IT! 


... by name! The 
one sure way of 
getting uniform 
drafting results 
every day is to tell 
your supplier “I ¢/ 
want Arkwright” — 
every time! 


Re. 
mv YY ~\ 


ps 
AS . yi 


( | 


rrr 

Koo) | /// RELY ON ITE 

; \\ PT] yy J «+.to preserve 
( \ WY J indefinitely the 

; Y 7 perfection of your 
work. For Ark- 
wright quality 
never varies— 
never lets you 
down! Arkwright 
Finishing Co., 
Providence, R. |. 


meena ee IEE OTN TET 
TB EIO TET e ry 


CETTE TEs 





Se adncantinenedlt saad 
i ae oe me 






Sold by leading drawing 
moterial dealers everywhere 


AMERICA’S STANDARD FOR OVER 20 YEARS diy 





VALITY 
PLASTIC DIALS 


* PRECISION-MADE 
TO YOUR 
EXACT SPECIFICATIONS 





we. 2 


~~ 








Where your plastic dial requirements demand pre- 
cision fabrication, it will pay you to call on the 
experience and. skill of Sillcocks-Miller specialists. 
They can help you in four ways: 


1. In working out your own ideas. 





2. In developing new ideas for you. - 

3. In advising you on the most practical and 
economical methods of fabrication. an 

4. In selecting the right plastics for your require- us 





ments. 


Remember, it costs you less to pay a little more for 
Sillcocks-Miller quality. 


Write for Illustrated Booklet 


THE SILLCOCKS-MILLER COMPANY 


10 West Parker Avenue, Maplewood, N. J 


Mailing Address: South Orange, N. J. 





Specialists in High Quality,” Precision-Made Plastics Fabri- 
cated for Commercial, Technical and Industrial Requirements 
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THE IDEAL TUBING FOR 
MODERN PRODUCTS 





BUNDYWELD 




















— 


be 


or. -” u 26 4 
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] Bundyweld Tubing is made from a single strip of cop- “) ... copper coating fuses and alloys with the double 
per coated steel continuously rolled twice laterally. This “ steel walls forming a solid double wall steel tube, 
iouble rolled strip passes through a furnace where the... copper brazed throughout 360° of wall contact... 























. and copper coated inside and out. Hard or annealed 4-.-- Bundyweld ideal for modern products. Its easy 
in standard sizes up to 5” O.D. Special sizes cold ’ fabrication gives it great versatility and makes speed 
drawn. Also in Monel. Manufacturers find . . . and economy on the production line possible. Also... 
































. its close tolerances, freedom from scale, walls of é .. . high fatigue and bursting strength provide manu- 
* fact 


uniform thickness and concentricity assure quality urers with a dependable product that holds up 
control of the vital “life lines” for which this tubing is under stress. Engineers, technicians, production experts 
used. Bundyvweld’s .. . accept Bundyweld for its fine performance. 


Put Bundyweld to work for you 


4 2 ay D> Y T U ea ‘ AJ Cs Stoves, refrigerators, automobiles, home freezers are among 


the many products now using Bundyweld Tubing as vital 





“life lines.” For complete information on the use of this 





youn sxpectations famous tubing in your field, contact our nearest represent- 
i ative or write Bundy Tubing Co., Detroit 13. 


@normecnen to '- 


———— BUNDY TUBING DISTRIBUTORS AND REPRESENTATIVES: — = 


Pacific Metais Co., Ltd Standard Tube Sales Corp. Lapham-Hickey Co. Rutan & Co. Eagle Metals Co. Alloy Metal Sales Ltd. 
3100 19th St. 1 Admiral Ave. 3333 W. 47th Place 112 S. 16th St. 3628 E. Marginal Way 861 Bay St. 

Son Francisco 10, Calif. Maspeth, N.Y.C., NY. Chicago 32, Illinois Phila. 2, Pa. Seattle 4, Wash Toronto 5, Canada 
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Important New 
Members of the 
Du-Lite Family of 
CHEMIFINISHES 


DU-LITE A PHOSPHATE FINISH 
PHOSTEEL for STEEL and IRON 


Sen : 
Du-Lite Phosteel merits your con- 


DU-LITE 
PROCESS 


* 


sideration for the following rea- 
sons: 1. Lower in cost to buy and 
use. 2. Balanced bath makes fre- 
quent analysis unnecessary. 3. 
Same bath produces both final 
4. Meets 
Army specifications. 5. No license 


finish or bonding coat. 


required. 


OXIDIZING COPPER ALLOYS 
WITHOUT COPPER PLATING 


There is a wide demand for this 
new black finish for brass and 
bronze parts. A durable and at- 
tractive protective finish, this new 
process makes possible the black 
oxidizing of any copper alloy 
without copper plating. The long 
life of the oxidizing bath makes 
it an economical finish. 

We will process sample parts for 
you, and guarantee that you can 
duplicate the finish in your own 
plant, if you follow our recom- 


mendations. 


If you do not have a copy of the Du-Lite FACT 
BOOK, send for it. Filled with helpful informa- 


tion about metal finishing, 


it is a practical 


hand-book that will guide your foreman, and 


eliminate many of the finishing troubles fre- 


quently encountered. 





..when you use 
Aeme Aluminum Castings 


Yes, the savings which Acme’s complete serv- 
ice brings to users of Acme Permanent Mold 
Aluminum Castings begin as customers’ blue- 
prints are checked. Often some slight design 
change recommended by Acme engineers results 


in a better casting—and savings to the customer. 


At every step in production, Acme customers 
enjoy the economies of experienced efficiency, 
for Acme facilities include pattern and mold 
making as well as one of today’s most modernly 
equipped aluminum foundries. And Acme cus- 
tomers also enjoy the savings in assembly time 
that castings of uniformly high quality bring. 
Spectrographic and electrolytic analysis of metal 
used, plus X-ray and laboratory inspection, safe- 


guard the quality of every Acme Casting. 


You can depend upon Acme to relieve you of 
your casting problems. 
ments for recommendations 


and prompt 


quotation. 














DU-LITE CHEMICAL CORP. 
MIDDLETOWN, CONNECTICUT 





- 
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Mami UMMAH « ay 


Ine. 
DAYTON 3, OHIO 
New York: F. G. Diffen Co., 111 Broadway 


Chicege: Metal Parts and Equipment Ce., 2400 W. Madison St. 


St. Lewis: Metal Parts and Equipment Co., 3615 Olive St. 
PATTERNS - TOOLS - ALUMINUM. BRASS, BRONZE CASTINGS - ENGINEERING 
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If you're looking for better production methods... 


Deepfreeze Industrial Chilling 
Machines Enable Manufacturers to 
Utilize Cold Treating as an Efficient 
and Economico' Phase of Production 


@ Cold treating is being applied in a number of ways 
to improve many types of industrial production. As a 
production method, it has proven a reliable and eco- 
nomical short cut to better quality products of all kinds. 

As an example of cold treating efficiency check the 
table at right. See how some of the nation’s leading 
industriat organizations are applying it and some of 
the outstanding results being attained through its appli- 
cation. 

Results like these are being attained with regularity 
by users of Deepfreeze Chilling Equipment. They are 
accomplished with ease and speed by following simple, 
time-tested cold treating procedures. They are per- 
formed with the greatest economy because all can be 
completed in a single Deepfreeze Chilling Unit. It is 
highly possible that by employing the same procedures 
and equipment, identical and in many cases better 
results can be attained in your plant. 


Here’s How to Predetermine the Results of 
Applying Cold Treating to Your Production 


Indu 


HARDENIN 
e Gear Hardness I 
e Broken Cutting 


Broach Li 
; Life of Form Tools 
Per Grind. 


STABILIZATION be 
Distortion in 2 
. Metal Growth 
e Pump Plunger 
proved. ; 
e 2000% Increase ! 


Growth and 


Less Man 
Economy: — 
e Roller Bearing 


vel 
‘ ey 50-Ton 


of Bushings in 


. Pre-Flight 
High Altituc 
e Rubber Easily 


e Worn Gauges 





You can learn the outcome of applying cold treating to 
various phases of your production by contacting Deep- 
freeze Engineering Service. Deepfreeze engineers will 
make a complete survey of your production set-up, 
administer actual tests where warranted and inform 
you of the actual results to be expected. This service is 
offered free and will not obligate you in any way. Con- 
tact Deepfreeze Engineering Service today. 
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rmance Reco 


Cold Thealing ‘o° 


G OF METALS 
ncrease 
Tools Salvaged. 


fe Increased from 


F METALS 
Growth 


i ircré Parts ; 4 
‘oS Fitting Aire ture at High Altitudes. 


SHRINKING OF METALS 


i ne Landing St 


30 Seconds Per Race- 
ed Gear Ass 


e From $3000 to $4000 P 


TESTING AND MISCELL 





d from 56 to 64 Rockwell C- 


Grind. 
to 648 Holes PerGr 
r , 1500 to 4500 Pieces 





Increase 


Surface Plates of .00175 due 


. Eliminated. 
—— o eno d. Operation Im- 





ping Flats 


n Life of tape abilized to 


Eliminate 


bled in Half the Former 


og per d; Greater All-Around 


power Require 


to Castings at Rate of 





Races Inserted in 





i Sh: rithout the 
embled on Spline Shaft witho 


vine Month Saved in the Assembly 
er } 
Diesel Engine Pistons- 


£OUS USES 
poe Part Performance * 
5 ‘onsiderable Money and ft 
"Machined with High puaenest 
om Undersize Parts Salvagec- 
a 














FREE. ..Complete History of Cold Treating 


Here’s information you can use... facts you need to know to 
improve production. This new Deepfreeze booklet contains 
up-to-the-minute data on Cold Treating ... the important points 
of development from its inception down to the present time... 
actual performance stories and their results... tested procedures, 
in detailed form, that you can use with success . . . a list of organ- 
izations using Deepfreeze Industrial Chilling Machines and 
numerous additional data of interest and value to you. A copy 
will be sent to you upon request. : 
































































could “shush” squeaks ? 


A manuf 
nufacture ° 

' , r of f : ; 
puts the quietus urniture s 

tus : ” springs 
He Snintied a squeaks before they ih 
sansdaeaiin 44 rit metal-to-metal contacts : 
T £ a silencing surf, ; cts by 

ape. : ace of “SCOTCH” 


Be 


The numberless 

Phen Pe ne taeda and savings 
mag sar : YTCH” Tape—plus, in a 
goa 9 aco of the product 
cs ae = furniture springs ain 
oa - es it well worth any manu- 
ae : to avail himself of the free 
eae a which our tape 

_ ae happy to provide. 
action, use the coupon. 
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A NEW INDUSTRIAL PRODUCT 
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Titchener Knitted Wire Tubing is attrac: 
tive in appearance, comfortable to han- 
dle, and inexp nsive. It is fabri 

g wire: steel oF 


a single strand i 
stainless steel, with properties t 


heat, corrosion oF wear. 
| ters and lengths to suit 
, cations, and in yarying degrees 
al sébility. 


@ UTILITY VALUE 


individual appli- 
of flexi- 








This tubing is high in tensile and crushing 
strength, and adaptable as 9 light pro- 
tective armor for hose, ducts, insulated 
cables and wires. it is effectively used as 
a safety covering for test tubes and other 
ny types of han- 


fragile articles. For ma 
dles it forms 9 comfortable non-slip griP- 


@ NOVELTY USE 


m and nickel platings n- 


Bright chromiu 
hance the eye appeal of knitted wire 
tubing. Toy manufacturers have foun 
this product ‘deal for making flexible 


arms and legs d toy animals. 


its possible applicat dless in 
the novelty field. 


for dolls, an 
ions are en 


Write for descriptive literature on 
Titchener Knitted Wire Tubing. 





bs 


TR Wire Goods Headquarters 
350 Walnut St. 


BINGHAMTON, N. Y. 
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Tomorrow's Basements will be Beautiful— 
































Here you see a typical postwar basement—clean, attrac- 
tively decorated, and providing recreational facilities for 
the whole family. The necessary plumbing and heating 
equipment will still be there, but, instead of being eyesores, 
these units will actually add to the appearance of the room. 

M & W Wrinkle finish fits this picture, for it will put a 





| coating of beauty on your postwar product. Versatile in WE ARE HEADQUARTERS FOR 

1 pattern, alive in color, and resistant to wear, temperature SOLVING INDUSTRIAL FINISH 
and humidity, a Wrinkle finish will add to the eye appeal PROBLEMS! 

of the equipment you manufacture and— Your finishing problems 

receive immediate atten- 

e tion in esearch lab- 

“Eye Appeal gives your eolitn See = 








Product BUY Appeal’ solve them. 
cememnaemmennenl 


MAAS & WALDSTEIN COMPANY, NEWARK 4, N. J. 


PRODUCERS OF LACQUERS, ENAMELS, SYNTHETICS AND SPECIALTY FINISHES FOR ALL PURPOSES 
BRANCHES: 1658 CARROLL AVE., CHICAGO 12 + 6 JERSEY ST., BOSTON 15 + 1228 W. PICO BLVD., LOS ANGELES 15 
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TOOL DESIGN 


written for you by an expert 





TOOL DESIGNERS will 

tell you that every book 

on tool engineering by 
C. W. Hinman is a 


MUST 











Send for them 
on approval 


PUT YOUR 


WHERE IT Shows / DIE ENGINEERING LAYOUTS AND FORMULAS 


A practical toolroom engineer brings you in this new book the 
gist of his 40 years’ experience in interchangeable manufacture. 
Here are drawings and photographs with detailed explanatory 
text of 90 percent of all the key designs used in tools for press- 
work. Includes all the necessary mathematical formulas for laying 
out the assembled dies in a clearly rendered drafting technique— 
shows dies for producing war equipment that reveal basic prin- 
ciples of many key designs that will have wide application in 
fabricating an endless variety of small precision parts after the 
war—shows vou the drafting shortcuts that war production has 
worked out. #797 pages, 311 illustrations, $5.00. 


| PRESSWORKING OF METALS ‘ 


| A valuable reference for the design of press tools and the fabri 











cation of metals in power presses—a reliable source for everyday 

use on bench, desk or drawing board. Gives numbers of basic 

designs, each of which embodies the means of simplifying press- 

work, improving results, saving material, cutting costs, or accom- 
| plishing difficult operations. From them toolmakers and designers 
can get endless ideas for solving specific problems of their own. 
443 pages, 423 illustrations, $4.00. 


PRACTICAL DESIGNS FOR DRILLING AND MILLING 
TOOLS 


| A practical manual on computing, drafting and designing of 
Nterschandise drilling jigs, gages, hand tools, tapping and milling fixtures. 
ay \ THAT Features a clear presentation of principles of design, shown by 


the unusual method of illustrating them in typical designs for jigs, 
fixtures, attachments, and accessories useful in drilling, milling, 
and tapping practice, and then giving concise discussion of the 
important elements and utility of these designs. In this way the 
reader will get a review of 90 per cent of the principles involved 
in the design of these tools—principles that can be applied in an 











* Buyers of post-war products will have the same eager 
eye for beauty that they had before the war. In pre-plated 
sheets and coils, American Nickeloid Company offers a range 












of durable and appealing finishes that give eye-appeal while infinite number of designing problems. Numerous suggestions on 
serving a functional purpose at the same time. Nickeloid drafting, formulas and mathematical helps for the draftsman, etc 
Metals give you an ultimate finish; yet can be blanked, are given. 171 pages, 184 illustrations, $2.50. 
drawn, stamped, etched, soldered, and spot-welded. Our All b ks by C H 
experience with pre-plated metals dates back to 1898. ° This 3 books y ©. W. INMAN 
: ® - Former Chief of Jig and Fixture Design, Western Electric Co., Chicago: 
ane of nearly fifty years is yours for the asking as former Chief Tool Engineer, Automatic Electric Company, Chicago. 
you make your plans for post-war products. Write us. 4 | i 
Examine them 10 days FREE — mail this coupon! 
S> FPSSSSSSSSSSSSSSSSSSSSSSSSESSSSSESSSS SERS SSESRESHEEEEEESSSE EES ESEES SESE eSSeeEeeee 
a A McGraw-Hill Book Co., Inc., 330 W. 42nd St., New York 18, N. Y. 
% Send me the books checked be w for 10 days’ examination on ap 
| proval In 10 days I will pay for the books, plus few cents postage T 
eo or return ther Mostpa We pay postage on cas orders Same 
| NICKELOID J | Biiewae yeiettage) 
| = AMERICAN Hinman Die Engineering Layouts and Formulas, $5.00 re 
o | Hinman Pressworking of Metals, $4.00 7 
” METALS ~ NICKELOID Hinman — Practical Designs for Drilling and Milling Tools, $2.50. } : 
Pre-Pilated) a, : 
BI cia ose ace arecese : 
we | : 
= L 4 Ss ; | Address H 
NICKEL> CHROMIUM> BRASS +» COPPER - ZINC © Established 1898 , : 
Slectre sialed ase C ty anc ota : : f 
é fed TO ALL COMMON Base METALS c& PER U, ILLINOIS H { 
7) ALSO LACQUERED COLORS »S Cor r : 
“0 SHEETS AND CONS S Peay * + | 
$> q SIE, AiR ia orn tin ho ptcase 6 ea he aA kek ek as Se eae P.E. 9-45 8 \ q 
AND LARGES® | (Books sent on approval in the United States only.) H . 
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A Hairlreadth Idea... Molded in PLASTICS 


uF guar” , 


| Another Plastic Success Story 
This section of an aircraft timing device was a pro- 
duction headache before it was brought to TECH-ART. 
Even with a mold already built, production was 
threatened with delays because of the extreme accu- 
racy required. Tolerances had to be + .002-inch, — 
-00l-inch ... any deviation could result in a time lag 
that would throw instrument caiculations off as much 
as 1300 feet. Working with the original mold, TECH-ART 
engineers first made the necessary refinements to 
insure precision tolerances. Then TECH-ART mold 
builders built a duplicate mold for use on an auto- 
matic compression machine. A non-warping plastic 
material completed the specifications for a precision 
product. Operating both molds, the increased pro 
duction soon made up all previous delays, and full 
delivery of accurate pieces was made on time 


TECHNICAL NOTES—The material selected for this piece 
possesses a low expansion characteristic plus high 
resistance to warpage, to insure hair-line clearances 
and perfect mechanical operation through a wide range 
of temperatures encountered in flight. 


Shs 
36th Ave. and 41st Street-* LONG ISLAND CITY, N.Y. « Tel. AStoria 8-6050-1 { 
SUCCESSORS TO BOONTON RUBBER MANUFACTURING COMPANY ; 

PIONEER PLASTIC MOLDERS. . . Established 1891 . 
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Whenever split-hair tolerances turn a simple design 


into a complex production problem, the solution can 


usually be traced to one of four molding factors — sound 
product engineering . . . precision-built molds . . . full 
knowledge of the most suitable plastic material for the 
job .. . and adequate production facilities to turn out the 
finished plastic product in the time specified. This is the 
combination that serves your product at TECH-ART, where 
precision products are custom-engineered and custom- 
built by skilled engineers and-master mold builders who 
regularly insure that each new product will be another 
Plastic Success Story by TECH-ART. 





‘ 
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ANOTHER 
EXAMPLE OF 


UNIVERSAL 


CONTROLLED QUALITY 


PORCELAIN 
INSULATORS 





NEED SHEET METAL 


ASSEMBLIES? 


SIMPLE * INTRICATE * LARGE * SMALL 
ALUMINUM 
COPPER * BRASS 
BRONZE > STEEL 


—? 
+e -4c 


No single factor will have greater influence or 
postwar producis than their parts or assemb ies. 
Speed of production, ingenuity and cost of such 
parts or assemblies will determine in many cases, 
the success of the entire product. 

Feick experience and facilities for fabricating 
these assemblies may be of substantial aid in 
helping your product meet the postwar conditions. 

Feick fabricating facilities include joining 
stampings, forgings, castings or screw machine 
parts in any combination. Methods involve spot, 
gas or electric welding and Atmosphere Furnace 
Brazing. Finishing operations include anodizing, 


This cutout box, with 
its necessary bosses, is 
another example of 
Universal craftsman- 
ship. Sturdily construc- 
ted, it has the physical 
strength to withstand 
unexpected strain and 
stress; and dielectric 





strength to resist arcing and high voltage. Universal porcelain 
insulators are unaffected by heat, cold, moisture, fumes, and 
will not corrode or carbonize. If you need these qualities in 
your product — submit your problem. 


THE UNIVERSAL cLAY PRODUCTS CO. 


1545 EAST FIRST ST. * SANDUSKY, OHIO 








Investigate the EF Chain Belt Furnace 


For Hardening Small Parts 


Uniformly—Scale-free—Continuously 


175 to 2000 Ibs. per Hour. 





plating and painting (with infra-red drying Products being treat- EF chain belt furnaces handle prod 
equipment). Packaging and shipping to cus- ed in EF Chain Belt ranging in size from small bolts 
tomer’s order completes these facilities. Capa Furnaces, include: springs up to large crawler links 


a : tractors. Hundreds are in operation hal 
cities range from a few pieces to thousands. Sprockets 





The photos above show a few of the varied 
assemblies within the range of Feick operations. 

To get better jobs, faster, at lower cost, 
your parts assembly up to Feick. An experi- 
enced fabricating engineer will be glad to dis- 
cuss your requirements with you. No obligation. 
Call or write NOW. Feick Manufacturing Co., 


Div. of Detroit Aircraft Products, Inc., 
Meech Ave., Cleveland, Ohio. 


FEICK manuFActurinG 


DIVISION. OF 
DETROIT AIRCRAFT PRODUCTS, INC. 


SPECIALISTS IN THE INTRICATE FORMING, SHAPING AND ASSEMBLY OF Ail METALS 
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Cap screws 
Bolts and nuts 
Gears and pinions 
Flat springs 
Coil springs 
Small forgings 
Valve springs 
Spring plates 
Tractor links 
Rivets and washers 
Wrench & tool parts 
Bearing parts 
cups and cones 
Machine gun 
cartridge clips 
Aircraft engine parts 
Automotive parts 
Rock bits, etc. 











dling such products as listed at left 


The chain belt conveyor type furna: 
one of the most satisfactory and depen 
able general purpose heat treating 
chines built for the continuous, uniforn 
economical, production heat treatment 
of miscellaneous small and medium sized 
parts and products 


They may be oil fired, gas fired 
electrically heated 


Telephone 1661 Salem, Ohio, 


mrite us regarding your furna 
problems. We specialize on bui 
ing production furnaces 


Send for circulars showing the chain 


and other types of EF producti 
Jurnaces 


The Electric Furnace Co., Salem, Ohio 





Gas Fired, Oil Fired and Elect 


Furnaces---For Any Process oduct tron 
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AMERICAN BOSCH SPECIFIES 


SIRVENE 












@ When the pressure is low, at high 
altitudes, American Bosch magnetos deliver 

faultless performance... . And Sirvene gaskets 
and cable boots are on the job to help maintain that dependable 
service. Take the Sirvene gasket, for instance. In order to avoid the effects of 
reduced air density the interior of the magneto is pressurized. A positive seal is necessary 


round the entire distributor block and Sirvene engineers worked with American 





Bosch to perfect a special Sirvene formula and gasket design. A compound was 





rts developed which was soft, yet which had a good compression set, so that it gave 


he required positive sealing with a minimum of pressure. Another special 





» Hour. # Sirvene compound was engineered for the cable boots. In this instance, 

produc’ @ besides sealing against moisture, air and fluids, the boot serves as a solid 

Ton hat insulation material between the cable piercing screw in the distributor and any 
nace i external parts. As with all Sirvene products, extreme 

ing mt care is exercised in making these boots and gaskets. No 


sat rent ra) = . ‘ - 
iim sized fF flaw, however minute, is permitted, and all production 


fred ot § Procedures are executed under laboratory-type methods 





m A\l this is worth remembering when you have a 
‘urnace 


build problem concerning pliable parts which must operate THE SCIENTIFIC COMPOUNDED ELASTOMER 
hain vet J in exceptional service conditions. You are invited to A Product of the Synthetic Rubber Division 

ctior 
. call upon Sirvene chemical engineers, whose backlog CHICAGO RAWHIDE MANUFACTURING CO. 


; i 1305 Elston Avenue Chicago 22, Illinois 
o! experience and research is unsurpassed. , 


They will be glad to help you. 
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© For many years, manufacturers in 
all branches of industry have looked 
to PAGE for uniformly high quality 
wire. For wire has always been the 
business of PAGE. And stainless steel 
wire has been a PAGE specialty since 
the early days of stainless. 

PAGE wire—round, flat or shaped- 
is available in section areas up to 
.250” square ; in widths to 4”. In ad- 
dition to various analyses of stainless, 
PAGE wire is made of high or low car- 
bon steel or Armco ingot iron. Fin- 
ishes, lengths, packaging to your 
specifications. 

For wire or information about the 


best use of wire... 


Get in touch with Page! 


Monessen, Pa., Atlanta, Chicago, Denver, Los Angeles, New York, 


Pittsburgh, Portland, San Francisco, Bridgeport, Conn. 


PAGE STEEL AND WIRE DIVISION 
AMERICAN CHAIN & CABLE 


IN DIE-C 


38 North 15th Street 





ARTISTRY 
STING 


The horizon for savings-through-die-casting lies 
far beyond the scope of commonplace metal parts. 
The beautiful Sanctuary Light here shown is a 
striking example of the application of die-casting 
to the unusual. Note the exquisite bas relief en- 
graving on the stand; the delicate beauty of the 
dome. To make the four metal parts comprising 
this ecclesiastical item by any other process than 


die-casting would be economically unsound. 


Incidentally, this product was created by Ad- 
vance engineers solely from the verbal ideas 
expressed by the customer; without benefit of 
sketch or blueprint. 


Have you considered die-casting? It may help 


reduce your costs and speed production. 


ADVANCE PRESSURE CASTINGS, INC. 


Engineers, Designers and Manufacturers of Die- 
Castings of “Quality with Economy” 


Brooklyn 22, New York 
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BETTER INFORMATION 
on theQualities of Laminated Plastics! 


HERE has been a big improvement lately in the 

variety and quality of the engineering infor- 
mation on the physical and chemical qualities of 
Formica. 


This has been brought about by recent application 
of the latest testing equipment to Formica’s tests in 
the Formica laboratory, and the enlargement of 
the engineering staff to make thousands of new 
tests possible. 


After the war you can really get the dope on the 
grades of Formica you may be considering for your 
various applications. It will be as complete and 
thorough as that available for any other material. 


THE FORMICA INSULATION CO., 4645 SPRING GROVE AVE., CINCINNATI 32, 0. 


Propuct ENGINEERING — SEPTEMBER, 1945 


for deep penetration 


and uniform coloring 
STANDARDIZE ON 


BLACK-MAGIC——> 


Gives iron and all steels except stainless a fine, 
uniform oxide black that penetrates to .0001” 
and won’t rub off. Easy to work and control. 
Chemical reaction at 300° F. Very flexible; 
product may be formed after processing. An 
excellent bond for paints and lacquers. Non- 
priority. 

There are also BLACK-MAGIC baths for 
copper, brass, zinc and cadmium. Send for 


sample and the “Black Book” which tells all. 


jj Hh HAH ALY 


THE APPROVED 1- BATH ‘BLACK FOR IRON AND STEEL 


SSRSARESSSSSSSRSSSASRERSEERE SSS SSH ESTES SET SES SHESS SESS SCRE EEE E EEE 


—A new glass-base, sprayed-on protective 
Cue -X-3 coating for stoves, heaters, exhaust pipes and 
mufflers, filing cases, etc. Highly resistant to corrosion and 
abrasion. In soft matte and eggshell gloss finishes. All colors. 
Spray it on and dry at 200° F. Then bake at 350° F. in any 
industrial oven. Non-priority. Semple on request. 

















MITCHELL-BRADFORD CHEMICAL COMPANY 


Ts 2446B MAIN ST., (Stratford) BRIDGEPORT, CONN. &) 


MODERN METAL FINISHES 





BLACK-MAGIC OXIDE BLACKING SALTS 
WITCH-DIP & WITCH-OIL FINAL FINISHES 


SILCO Glass-Base PROTECTIVE COATING 
HEAT TREATING SALTS, CLEANERS, ETC. 








CHICAGO OFFICE: 111 W. Jackson Blvd. 
D 


CLEVELAND: Universal Paint and Varnish Co 


ETROIT: June & Co. INDIANAPOLIS: Stovall visto Co. ST. LOUIS: G. S$. Robins & Co. OAKLAND, CAL.: Geo. A. Kushman Co 








serve the origin 
@ Matte surface: gi al. 


for st today. 


@ Samples cn re- 
qvest. 























CRANE NSIS 


In War, as in Peace... 


CERRO ALLOYS 


SAVE TIME and CUT COSTS! 
Yo ratios prod add ote MhX 


CERROMATRIX (Melting Temp. 250° F.) For securing punch and 
die parts, anchoring machine parts without expensive drive fits, 
short run forming dies and other metal-working applications. 


CERROBEND (Melting Temp. 158° F.) Use as a filler in bend- 
ing thin-walled tubing to small radii. Easily removed in 
boiling water. Also used for aircraft assembly jigs, templates 
for forming dies and other purposes. 


Over 2 million yards used by the Army CERROSAFE (Melting Temp. 190° F.) Used to accurately proof- 
to protect fighting-front maps against cast cavities such as molds, gun chambers, forging dies, etc., 
. and for many similar applications. 
rain, dirt, mud, dust, and grease. 
Presto-Seal is a thin, flexible sheet of transparent plastic REPRESENTATIVES AND DISTRIBUTORS 
coated with a special pressure sensitive adhesive. It seals oo. ge Jackson Associates 
, BOSTON, MASS., Jackson Associates 
itself, with just . yon — pressure, to almost any sur- PHILADELPHIA, PA.. Castaloy Metal Sales Company 
- ace and becomes a waterproof, dirt-proof, BROOKLYN, N. Y., Belmont Smelting & Refining Works 
> washable coating that will protect and pre- CLEVELAND, OHIO, Die Supply Co. 


DETROIT, MICH., Castaloy Metal Sales Company 
CHICAGO, i... ‘Sterling Products Co., Inc. 


- which you can Presto-Seal has countless home front MOLINE, ILL., Sterling Products Co., Inc. 

raw, write, type. ae Ra 4 : _ MILWAUKEE, WIS., Harry C. Kettleson, Inc 

ieee eusleans poets oe shop records, work MINNEAPOLIS, MINN., Northern Machinery & Supply Co 
crystal clear, | Sheets, charts, plans, book jackets, etc. ST. LOUIS, MO., Metal Goods Corporation 

smooth surface. | KANSAS CITY, MO., Metal Goods Corporation 

@in rolls 24x20 NEW ORLEANS, LA., Metal Goods Corporation 

yards, $8.33 per Our complete 224-page General Catalogue lists a DALLAS, TEX., Metal Goods Corporation 

ee complete line of drafting and art supplies, Write HOUSTON, TEX., Metal Goods Corporation 


TULSA, OKLA., Metal Goods Corporation 
LOS ANGELES, CAL., Castaloy Metal Sales Company 





MONTREAL, CAN., Dominion Merchants Ltd. 
| The Depariment Slore of Art Materials LONDON, ENG., Mining & Chemical Products, Ltd 


€ ARTHUR BROWN & BRO. CERRO DE PASCO COPPER CORPORATION 


— 67 West 44th St., New York 18, N. Y. 40 WAIL STREET © @ NEW YORK 5, N. Y. 
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Make testing 5 times as fast . . . cut cost 11% 
... halve weight . . . save metal 











THE NEW WAY: 





























THE OLD WAY: 2-part detonator holder of 90% cop- 
per, 10% tin. Unit cost: 9.9 cents. Weight: 8.5 
grams. Since it was nontransparent and in 2 pieces, 
it required much more time to adjust the firing 
pin and detonator for test firing. 


THE NEW WAY: Detonator holder molded of ‘‘Plas- 
tacele,”’ all in one piece—increased production 
1,500 holders per 8-hour shift. Unit cost: 8.75 cents 
—a saving of 11%. Weight 3.6 grams—a reduc- 
tion of 57%. Transparency enables quick, ac- 
curate placement of firing pin and detonator. 
Molded by Boonton Molding Co., Boonton, N. J. 





FOR PLASTICS..CONSULT DU PONT 





The arsenals of the Ordnance Department, U.S. Army, test 
their detonators with care. Tiny detonators (approximately 
14 x 34 inch) furnish the initial explosion to the fuse in bombs, 
shells, rockets. If the detonator fails, the projectile is a “‘dud.”’ 
Transparent detonator holders of “‘Plastacele”’ cellulose ace- 
tate plastic provide rapid and accurate testing. These sensi- 
tivity tests help make possible current proving-ground figures 
of less than 1% failure. 

The men who make the firing tests say they now can fire 5 
shots with the holders of “‘Plastacele” in the time it formerly 
took to fire one. Through the transparent plastic, they can 
see what they’re doing. Also, they don’t lose time in cleaning 
corrosion from the base after firing, as they did with the 
former material. Since each holder is used only once, and 
millions are used, the cost saving of 1.15 cents each is im- 
portant. Important too is the saving of much critical metal. 


For information or experimental quantities of ““Plastacele” 
or other Du Pont plastics, write: E. I. du Pont de Nemours & 
Co. (Inc.), Plastics Department, Arlington, N. J. 


ALWAYS THE BEST BUY—WAR BONDS 


i, i 


\ 










SOUNDS 
NO ALARM! 


It comes in wherever air can enter, and 


























silently starts costing you money. STOP it 
with Tectyl! Not a Paint! Easy to apply 

simply spray, dip, brush or flush metal sur- 
faces with Tectyl. Economical—a little Tectyl 
covers a lot of metal. Comes off quick and 
clean with kerosene. Protects for as long as 
two years, and you can see the metal all 


the time. 






There is a 


TECTYL 


Product for EVERY Rust Problem 


VALVOLINE OIL COMPANY 
431 Main Street, Dept. 31 1., Cincinnati 2, Ohio 
Refinery at Butler, Penn. General Offices, Cincinnati, Ohio 
New York - Atlanta - Pittsburgh - Chicago - Detroit 
Los Angeles - Vancouver,B. C. - Washington, D. C. 
































What holds a 
tea bag together? 






Try that question on your family some night at 
dinner! When the missus pours scalding water over 
the paper tea bag, ask offhandedly, ‘‘Why doesn’t 
that paper disintegrate?’ And just in case you don't 








know the answer, here it is: Although tea bag paper 
has to be porous enough to let all the goodness of 
the tea flavor out, it is held together because of a 
special treatment that bonds each minute fiber to- 
gether with special chemicals. Other examples of 


this “wet strength’ treatment are paper parachutes, lm>/ arte 
diapers and potato bags. QOS 
b re —_—— BS) 
Technical treatments to prepare paper for industrial — 
application are almost limitless and in peace times 


paper is one of the most abundant and economical of 
materials. We are pioneers in the field of industrial 


paper — our reasearch and manufacturing facilities are } 
at your disposal. .F kK IN 


FREE BOOK ANY SHAPE + ANY MATERIAL - COMPLETE FACILITIES 
Tells the story of the part 


Raat Write for Free Forging Data Folder. . . Helpful, Informative 
paper can play in improving 
products, increase production LH. WILLIAMS & CO., “The Drop-Forging People’ BUFFALO 7, N.Y. 


and lower costs. Write for 
Industrial Papers—The New 
Production Answer.” 


A BUL> 
~) 
ON 
% ~ 4 PAT OFF 
iy w 
“ay WS 


CENTRAL PAPER COMPANY 


INCORPORATED 











“Safety On She Prt” 


esinG 


THOMPSON 


SHALLOW WATER DIVING APPARATUS 
with Manually Operated Foot or Hand Pumps 













Ideal tor depths to 60 feet, for inspection. repairs. sponge 
diving. abalone fishing. and underwater photography 
simpler. sater and easier for non-professional use than 


eaded diving suits and metal helmets. No upsets. Any 


ntal of vertical. may be assumed 


Gasoline driven 


Diving Air-Compressors available 
~ ¥ 8 |: | 
-“: Thompson Engineering 


200 NORTH DIVISION BUILOING, GRAND BAPIDS 8 





2440 LAKE SHORE DRIVE, MUSKEGON MICHIGAN 
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4 Sizes =—10 Models 


From manual opening and closing 
of dies, to fully automatic heavy duty 
equipment, there is a Harvill Die 
Casting machine for all types of metal 
goods production. Using a Harvill 
machine for parts of Tin, Lead, Zinc, 
Aluminum, Magnesium or Bronze, 
means lower costs and improved 
appearance for your product. 


Hot or Cold Chamber 


Two machines (Models HD-1AM1 
and HDA) are of the hot “chamber” 
type for casting Tin, Lead and Zinc. 
The HDO and HDW series machines 
are of the “cold chamber” type for 
casting Aluminum, Magnesium, and 
in the case of the HDW series for 
casting Bronze. By the addition of the 
Harvill HDZC furnace, these Cold 
Chamber machines are convertible to 
hot chamber operation. 





The HD-1AM1 machine, manual die oper 
ating, for casting Tin, Lead and Zinc. 


HDA series in 3 sizes, for casting Tin, 
Lead, and Zinc. Air operated...manual or 
automatic control. 


— a a a a ce ee ee ee ee ee ee ee ee 





In a “Complete Package” 
for Production Lines 


Die Casting belongs on the produc- 
tion line used...as a high production 
machine tool. The Harvill “Complete 

Package Plan” includes production 
o] engineering for your product as well 
as a complete engineered equipment 
: installation. 


HDO series, in 3 sixes, hydraulic for 
casting Aluminum, Magnesium and Zinc 
Cold chamber...manual or automatic con- 












HDW heavy duty series for casting Alum- 
inum, Magnesium and Bronze in cold 
chamber and converts to automatic hot 
chamber for Zinc casting. 


H. L.®5° HARVILL MFG. CO. 


POST OFFICE BOX 335 A, VERNON, CALIFORNIA 
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SEARCHLIGHT SECTION 


EMPLOYMENT e BUSINESS 
UNDISPLAYED RATE: 
(Not available for equipment advertising) 
10 cents a word minimum charge $2.00. 
(See § on Box Numbers.) 
POSITIONS WANTED (full or part-time indi- 


vidual salaried employment only), '/ above 
rates. 
PROPOSALS. 50 cents a line an_ insertion. 


NEW ADVERTISEMENTS received by 10 


OPPORTUNITIES e EQUIPMENT—USED or RESALE 
INFORMATION: DISPLAYED RATE: 
BOX NUMBERS care publication New York, The advertising rate is $6.00 per . for 
Chicago or San Francisco offices count as all advertising appearing on other oe 8 
10 words additional in undisplayed ads, —. basis. Contract rates quoted on 
u . 
DISCOUNT of 10% if full payment is made AN ADVERTISING INCH is measured % 
in advance for four consecutive insertions inch vertically on one columa, 3 columns— 
of undisplayed ads (not including proposals.) 30 inches—to a page. P.E 
A. M., Sept. 16th will appear in the issue of October subject to limitations of space available. 








POSITIONS VACANT 


SHIEF E INGINE ER ot 


mechanical develop 

ment and design, of high grade functional 
engineering acoustic, electronic, magnetic, and 
small rotating precision geared devices involv- 





casting, molding, machining, finishing, 
assembly Will include tooling, methods, 
work-simplification, cost reduction Strong 
supporting departments in the making. Strong 
new products contribution to war carrying into 
post-wal and continued substantial prewar 
business Location Ohio. P-125, Product 
Engineering, 520 N. Michigan Ave., Chicago 
i a 
ERMANENT POSITIONS open in Central 


Connecticut for experienc 
signers qualified to make 
ous Knowledge of 
Please outline complete 
ige draft status, and 
personal interview write 
at The Cuno 
South Vine St., 


ed mechanical de- 
own stress calcula- 

hydraulics helpful. 
education, experiences, 
salary expected. For 
. phone collect, or call 
Engineering Corporation, 80 
Meriden, Conn. 





EADING MIDWEST manufacturer has open- 


ng for designing engineer, specializing in 
nodern seat design and construction for all 
types of mobile equipment This is a perma- 
nent position in a rapidly xpanding fleld. 
Give details as to experience and salary re- 
quirements tin first letter Our own organiza- 
tion knows about this advertisement P-126, 
Product Engineering, 520 N Michigan Ave 


Chicago 11 


EMPLOYMENT SERVICE 


SALARIED 
war plans 
ow This 
service 


»,000 Post- 
opportunities 

confidential 
standing and 
negotiations 


POSITIONS $2,: 
are creating 
thoroughly 
of 35 years’ 
‘putation carries on preliminary 
for supervisory, technical and executive posi- 
tions of the calibre indicated, through a pro 
edure individualized to each client’s require- 
nents Several weeks are required to negoti- 
ite and each individual must finance the cost 

his own campaign. Retaining fee protected 
by refund provision Identity covered and 
present position protected. Plan now for post- 
Var security Send only name and address for 
details R. W. Bixby. Ine... 268 Delward Ride 
Buffalo 2, N. Y¥ 


»00-§25 
lifetime 
organized 
recognized 


POSITIONS WANTED 





EXECUTIV E—P LANNING— production engi 

neering—Past three years with large nation- 
illy known manufacture of electronic equip 
ment. Mechanical engineer specializing in 
production planning, development of genera! 
manufacturing and machine shop methods, 


tools, and plant layouts, 20 years successful 
experience product development, industrial 
engineering, planning, operation, ad_ sales. 


Co-operative administrator, capable organizer 











Location East preferably, Metropolitan New 
York PW-127, Product Engineering, 330 W 
42nd St., New York 18, N. Y 
CHIEF ENGINEER—Centrifugal pumps, ex- 
perienced all engineering and manufactur- 
ng phases. Modern, efficient, economical 
standardized or special design. All types, ex- 
sting lines. Modernized. Executive for many 
years, #PW-128, Product tineering, 330 W 
42nd St., : New York 18, N y 





GRADU AT E ME c HANIC 
designer, special automatic machinery exneri- 
ence, desires responsible position. Location: 
vicinity of New York City, or lower Connecticut 
only. PW-129, Product Engineering. 330 West 

42nd St., New York 18, N. Y 
AV ATLABL E. CHIEF Engineer. Thirty-six 
years old. Proved creative ability in the 
design of automatic mechinery utilizing me- 
chanics, hydraulics, and electronics. Experi- 
enced in the supervisicn and administration of 
the activities of engineers and machinists f: 
design through construction to installation and 
esting of machinery PW-130, Product Engi 
n 330 W. 42nd St New York 18. N. Y 


AL engineer, machine 





om 
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POSITIONS WANTED 


M :THODS ENGINEER, Licensed Professional] 
= ae reer, who has specialized in methods fo: 








low cost production is available, 40 years ex 
perience, now mployed, have recently spe 
fied and purchased all machining, heat treat 
ing, and auxiliary equipment for a large De- 
fense Plant Salary $8,000 per year. Address 
PW-131, Produ Engineering, 330 W. 42nd 
St., New York 18, N. Y. 
WORKS MANAGER 39 years old, graduate 
M. E. 18 years industrial and engineering 
experience. Strong, resourceful leader with 
proven record of accomplishments. Can suc- 
cessfully manufacture any product Present 
position, Production Manager, full charge all 
manufacturing functions, Labor’ Relations. 
PW-132, Product Engineering 330 W 42nd 
St., New York 18, N. Y 
ENGINEER WITH BS degree in Mechanical 
Engineering (Major in Petroleum Engineer 
ig) and 6 years experience in machine design 
ind development and tool design Desires 
position in Southwest exclusively. Prefer to 


head engineering or developing department of 

small progressive firm. PW-133, Product 
ingineering 1 N. Michigan Ave., Chicago 11, 

I 

‘HLIEF ENGINEER Enghteen years of broad 


experience in developing and designing port- 
ible pneumatic and electric tools, small elec- 
tric driven mechanisms and light machine tool 


equipment. Electrical and mechanical engi- 
neer. College graduate. Age 42. Experience 
include product, tool, and machine design. 


Practical man well versed in modern industrial 


designing A chief engineer’s position ts de- 
sired with a small to medium size industrial 
equipment or similar line. PW-134, Product 
Engineering 520 N. Michigan Ave Chicago 
11, Tl 


SPECIAL SERVICE 


GRAPHIC ILLUSTRATION 














el ces for pres- 

ent and postwar products from blueprints 
ete. Cutaway views, exploded views, persnec- 
tive rendering, et<« Industrial design services 
SS-135, Product Engineering, 330 W. 42nd St 
New York 18, N. Y¥ 

SALESMAN WANTED 

SALESMAN WITH trade acquaintance, make 

up to $100 per day selling surplus listings 
art Full time War Surplus Reporter a 
East Jackson, Dept. 9, Chicago 

REPRESENTATIVE WANTED 

WANTED MANUFACTURERS Representa 

tion Philadelphia Territory 25 years ex 
perience selling Industrials, Manufacturers 
Railroads Have well appointed office High 
est References RW-1 a Product Engineerin« 
330 W. 42nd St., New York 18, N. Y 

REPRESENTATIVES AVAILABLE 

NOTICK MANUFACTURERS Manufacturers 

representative seeking lines for distribution 
Southwestern territories present and postwar 
connections W rite aa tails RA-965, Product 
Engineering 520 N Michigan Ave Chicago 
11, 11) 
TO BUILDERS of heavy hydraulic self-con- 

tuined and mechanical presses. British 
Engineer with wide experience in hydraulic 
machinery and extensive sales connection is 
willing to consider representation of American 
firm desirous of entering British market. V. 
H. « » 65 Raglan Court, Empire Way Wem- 
bley Par Middlese Englans 
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‘TURERS REPRESENTATIVE is it 

additional accounts with 
presented to industrial 

gineers in the East- 
RA 


MANUF 
pos on 
products which can be 


development and design eng 


to consider 


ern Wisconsin territory. -137, Product 
Engineering, 520 N. Michigan Ave., Chicago 11 
Ill 








MANUFACTURING | 
SUPERINTENDENT 


Thoroughly experienced in 
the 


chanical coil springs. Cap- 





manufacture of me- 


| able of directing factory 


| force of 250 employees. 
Thorough knowledge of all 
equipment and processes 
used in the manufacture of 
Ex- 
post-war position. 
Salary commensurate with 


coil springs essential. 
cellent 


experience and ability. Lo- 


cation Eastern Pennsyl- 
vania. Write giving outline 
of personal data and ex- 


perience for past ten years. 


P-980, Product Engineering 
| 330 W. 42d S&t., N. Y. 18, N. Y 


_ aa 























MECHANICAL ENGINEERS 
ELECTRICAL ENGINEERS 


Engineers experienced in Machine 
| Design and Sheet Metal Products 
or Household Appliances. 


Must have successful pre-war back- 
ground. Permanent position with 
large, progressive organization. In 
replying give full particulars, places 
| worked, projects, etc. 


Institute of Product Research 
Dept. LAH—448 5S. Hill Street 
ten Angeles 13, California 
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We Want 
MACHINE DESIGNERS 


and 


DRAFTSMEN 


for development, design, lay- 
out and detailing of special 
and experimental industrial 
machinery. Men with creative 
ability preferred, experienced 
in electrical, hydraulic and 
pneumatic application. Only 
persons with well-founded prac- 
tical experience should apply. 
Permanent positions with good 
salaries and opportunities for 
advancement in a growing or- 
ganization are possible for 
those who qualify. 


All replies confidential 


Address J. F. Joy, Vice-President-Eng'g. 


The Federal Machine & Welder Company 


Warren, Ohio 


WANTED 


Designers—Draftsmen and 
Estimators For Permanent 
Post-War Positions 


Prefer men experienced in rolled metal products used as bright trim 
and decorative mouldings for automobiles, refrigerators, washing 


machines, stoves, etc. 


No reconversion problems involved. This is 


an unusual opportunity for men who possess experience, originality 
and initiative to join a well-established and growing organization, which 
is considered a leader in its field. Write full details of education, experi- 
ence, and salary expected, and we will arrange an interview for you. 


MOULDINGS, INCORPORATED 


730 E. Washington St. 


Indianapolis 2, Indiana 








INVENTORS OR ENGINEERS 


If you have a metal product. patented or patent 
pending, or an invention beyond the idea stage 
on which you can furnish clear sketches and writ- 
ten description, write us fully about it. We may 
have an interest in common. Your rights will be 
scrupulously respected. 


NATIONAL MACHINE PRODUCTS 
154 West Slauson Ave., Los Angeles 3, Cal. 











WANTED 
Machine Designer 


For equipment development department 
of well-established electronic and metal- 
lurgical products manufacturer. Must 
be capable of designing production 
equipment and carrying through de- 
velopment projects. Permanent posi- 
tion, with excellent opportunities. 


P-140, Product Engineering 
330 W. 42nd St., New York 18, N. Y. 


Curt E. Patton Personnel Engineers 
53 W. Jackson Blvd. Chicago 4 


olfer Industry a confidential Personnel Service, 
selecting and presenting men tor positions open— 
on either a fee or retainer basis. 

Outstanding men in Engineering, Design & 
Research, with legitimate reasons for seeking a 
change, are invited to file applications at NO 
CHARGE, in confidence, so we may present their 
qualifications to our clients. 














ESTIMATOR 


Man capable of estimating on tools, dies, 
fixtures, jigs, and special machinery for 
large tool and die jobbing shop. State ex- 
Perience, etc. Replies kept confidential. 


P-138, Product Engineering 
330 West 42nd Street, New York 18, N. Y. 


TO PROCESS VESSEL 
AND EQUIPMENT 
MANUFACTURERS: 


Can furnish superior representation of your 
products in reasonable proximity to New 
York City and in New England area. Em- 
phasis upon equipment necessitating capable 
technical handling with users, coupled with 
sales and advisory ability. Interested only in 
quality products for established needs. 


Propose to resign from present salaried 
— to handle a few parallel accounts. 
or several years have been district and spe- 
cial representative for large midwestern man- 
ufacturer, handling practically all its business 
with process and engineering concerns large 
and small in Eastern area mentioned, plus 
heavy and varied war program. Have back- 
ground of excellent engineering education, 
and about fifteen years continuous experience 
all phases pressure vessel work and related 
equipment, with exceptionally thorough cus- 
tomer acquaintance. Author several technical 
articles published in trade magazines. Age 
35. Confidences honored. 


RA115, Product Engineering 
130 West 42nd St., New York 18, N. ¥ 





The 
Fischer & Thomas Co. 


Creative Ideas for 
Post-War Mfg. 


4815 Superior Ave., Cleveland 3, O. 
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WANTED 


MACHINE DESIGNER 


Man with practical experience in the design of 
heavy machinery, who wishes to associate himself 
with old established concern, now engaged in regu- 
lar peace time manufacture with large back-log of 
priority orders. Located in the East, in rural com- 
munity convenient to large city. Comfortable home 
available to man who accepts this position. For 
personal interview, please write, giving full details, 
including salary expected, to: 


P-114, Product Engineering 
330 West 42nd St., New York 18, N. Y. 


Sales Representation Wanted 


Experienced Production and Plant Manager inter- 
ested obtaining sales representation Chicago dist- 
rict. Thorough experience electro-mechanical 
products, radio parts, electrical testing equipment, 
screw hine parts, stampings, sheet metal fabri- 
cation, factory equipmént (all kinds). 
RA-123, Product Engineering 
520 North Michigan Ave., Chicago 11, III 











MIDWEST 
MANUFACTURER'S AGENT 


Located in Milwaukee and covering Wisconsin 
seeks one additional line. Engineering graduate 
with practical background. Sales minded, agres- 
sive, and capable of handling dealer training pro- 
gram. Write 


RA-121, Product Engineering 
330 West 42nd St., New York 18, N. Y. 








Who Reads 
Product Engineering? 


It is a pleasure to outline for you who 
some of the other readers are through 
this review of their business relation to 
the industry they and we—serve: 


Chief Engineers, Chief Draftsmen, 
Mechanical Engineers, Consulting 
Engineers, other Engineering Ex- 
ecutives and members of their 
staffs — Company Subscriptions — 
Administrative, Management and 
Production Executives and their 
Assistants—Machine Designers and 
Draftsmen — Sales and Purchas- 
ing — Libraries, Colleges, Profes- 
sors, Engineering Students, Etc. 


Have you a business message to any ol 
these men? Employment, equipment or 
business “opportunities” associated with 
the creation, development of Machinery 
and “engineered™ metal products, that 
you want to bring to their attention” 
You can do so through this section. 


Can “Searchlight” Serve You? 








EXPERIMENTAL AND 
DEVELOPMENT WORK 


Engineer will conduct experiments—research, or 
develop your new machine implement or device. 
Adding if possible creative or constructive ideas to 
same. Also build full size practical operating 
models. (Strictly Confidential.) 


P. O. BOX 901 


Grand Central Annex New York, N.Y. 








REE 


MACHINE & TOOL ENGINEERS 


MACHINE & TOOL DESIGN © CONSULTING ¢ OPERATIONS 





CONTRACT PRODUCTION MANUFACTURING 


PHONE - PERRY 5930 * 


PAWTUCKET, RHODE ISLAND 
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YourNextJob, 


when your war work is com- 
pleted, may wisely be chosen with 
a concern having a starred Army- 
Navy E, an AAAI credit rating, 
and 94 years of steady progress 
in its field. Mechanical or elec- 
trical engineers, preferably with 
some experience in small mech- 
anisms, are needed for research, 
design, or test programs at our 
Rochester plant. Living conditions 
are good. Applications will be 
held confidential, but W.M.C. 
regulations will be observed. 
Apply by letter, giving details of 
your education, experience, and 
present status, to 


Director of Research 


Taylor Instrument Companies 
Box 110, Rochester 1, N. Y. 








WANTED 


INDUSTRIAL CONTROL 
ENGINEER 


We are interested in securing an elec- 
trical engineer to develop industrial 
control apparatus. 

Applicant should be familiar with com- 
petitive designs, and have working 
knowledge of tests and working meth- 
ods. Underwriter’s requirements and 
NEMA standards for electric motor 
control. 

Excellent opportunity to qualify for a 
permanent supervisory position in Engi- 
neering Department of an expanding 
organization, well established in the 
automotive electrical and magnetic re- 
lay field. In applying give age and 
complete resume of experience. 


R-B-M MANUFACTURING CO. 
Division Essex Wire Corp. 
Logansport, Indiana 





4 7 
WHY DON'T YOU 


GET IN ON 
THE GROUND FLOOR? 


We offer "Dream Jobs" 
to men skilled in any 
of the following 
classifications: 


RADIO ENGINEERS 
ELECTRICAL ENGINEERS 


MECHANICAL ENGINEERS 
AND STYLISTS 


PRODUCT DESIGNERS 
MODEL MAKERS 


MECHANICAL DRAFTSMEN 
AND DESIGNERS 


GADGETEERS 


FOLLOW YOUR HUNCH! 
Write today 


P-124, Product Engineering 


330 West 42nd Street, New York 18, N. Y 








J 





“TOP-FLIGHT” 
DESIGN ENGINEER 


Wanted by leading electronic parts 
manufacturer. Must possess thor- 
ough knowledge of automatic ma- 
chinery and accept responsibility 
for planning and designing equip- 
ment leading to greater mechani- 
zation of production operations, Po- 
sition should appeal to mechanical 
engineer who, though now em- 
ployed, seeks scope for creative 
talents and remuneration commen- 
surate with outstanding ability. 


P-139, Product Engineering 
330West 42ndSt.,NewYork 18,N.Y. 








Progressive, medium-sized company in 
southeastern Massachusetts requires 


ENGINEER 


FOR DESIGNING MECHANICAL EQUIPMENT 
Familiarity with handling strip stock, 
(rolling, trimming, flattening, etc.) will 
form useful but not indispensible basis. 
Company has record of continuous 
progress and a management apprecia- 
tive of individual merit. The position 
is created by expansion of operations 
and offers excellent immediate and 
future possibilities. Please reply c/o 




















LONG TERM 
OPPORTUNITY 
FOR MECHANICAL 
DESIGNER 


A well established company needs a 
first-class, experienced designer to lay 
out light weight gasoline engines. Has 
excellent opportunities. 

Degree in Mechanical Engineering de- 
sirable but not required. 

Give education and experience in first 
letter. 


Write to Chief Engineer 


JOHNSON MOTORS 
WAUKEGAN, ILLINOIS 


WANTED 
Detail and Layout 


DRAFTSMEN 


For development work on high grade 
automatic production machinery in food 
packaging and other important fields with 
well known machinery manufacturer. This 
is an exceptional postwar opportunity with 
an aggresive company for men who want 
to advance in their field. 
Location—Brooklyn 20, New York. Salary 
commensurate with performance. Submit 
complete summary of experience. 


P-118, Product Engineering 
330 West 42nd St., New York 18, N. Y 











WANTED 
INDUSTRIAL DESIGNER 
Must be top-notch. Rendering, styling, successful 
product experience important, plus ability to meet 
clients and handle accounts. Excellent permanent 


future, high salary. Write or visit our office 
nearest you. 


J. GORDON LIPPINCOTT & CO. 
500 Fifth Avenue, New York City 
230 North Michigan Avenue, Chicago 


P-122, Product Engineering 
330 West 42nd Street, New York 18, N. Y 
WANTED 


PRODUCTION-INVENTORY 
CONTROL 


Old established manufacturer of au- 
tomatic pressure and liquid level con- 
trol equipment needs experienced pro- 
duction man who is capable of super- 
vising setting up and operation of com- 
plete inventory control system. 
Permanent position for right man. 
State qualifications, past employment, 
salary expected, etc. in first letter. 
P-120, Product Engineering 
520 North Michigan Ave., Chicago 11, II] 








PRODUCT DESIGNER 


Graduate mechanical engineer, under 40 years of 
age, draft exempt, to design small, high quality, 
mechanical type, precision instruments. Should 
have manufacturing experience in mechanical field. 
This is an opportunity for a man with initiative, 
imagination, and creative talent to join a small 
vigorous engineering group of a manufacturing 
company employing approximately 2,500 personnel 
and located in south-central Pennsylvania. Train- 
ing course will be arranged to supplement particu- 
lar qualifications. If not now engaged in essential 
war work, write 
P-113, Product Engineering 
330 West 42nd St., New York 18, N. Y., 


giving complete description of education, profes- 
sional experience, draft status, personal data. En- 
close recent photograph. Salary commensurate with 
abilities. All replies confidential. (Our organiza- 
tion knows of this advertisement). 














DRAFTSMEN WANTED 


Midwestern manufacturer of electromechanical de- 
vices has opening for one or two experienced 
draftsmen. Excellent opportunity for steady post- 
war work and advancement. State education, train- 
ing, experience and salary expected. 


P117, Product Engineering 
620 North Michigan Ave., Chicago 11, IIl. 











WANTED 
Product Development Engineer 


Must have wide experience in appliances plus 
imagination and versatility. Unusual opportunity 
for a really creative designer with sound ideas. 
Excellent future. High salary. 


J. GORDON LIPPINCOTT & CO. 
500 Fifth Avenue, New York City 
230 North Michigan Avenue, Chicago 








DRAFTSMEN WANTED 


for both centrifugal and _ reciprocating 
pump work. Permanent positions and de- 
sirable working condit‘ons. Experience 
in pump work preferred but all applicants 
will be considered. 


WARREN STEAM PUMP CO., INC. 
WARREN, MASS. 
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Experienced Mechanical Drafting Design Engineers, 


Design Draftsmen, Junior and Senior Draftsmen 


The Collins Radio Company has al- 
ways been a pioneering organization— 
an engineer’s engineering and man- 
ufacturing outfit. 


It was the pioneering urge that led 
us to introduce professional standards 
of design and performance in trans- 
mitters and receivers for radio hams 
in the early thirties... 


To plan and build special radio equip- 
ment that stood up to the rough-and- 
tumble of Admiral Richard E. Byrd’s 
second expedition to Little America... 


To take high quality broadcast 
equipment out of the laboratory and 
make it economically practicable for 
any broadcasting station... 


To meet the individual requirements 
f some of the great airlines with spe- 
‘ially engineered communication 
equipment, including the ingenious 
Collins Autotune. 


To be prepared on December 7, 1941, 
» go into production of airborne and 
ground based radio gear of highly ad- 
vanced design for the Armed Forces— 
the result of research and develop- 
1ent looking years ahead. 


+ 


We are looking far ahead today in 
the field of high quality radio com- 
\unication equipment. Our post-war 
lans, well advanced, offer a very sub- 
tantial opportunity for additional 





junior and senior draftsmen with at 
least three to five years of practical 
mechanical drafting, design, drafts 
men with at least five years of experi- 
ence in design drafting, and mechan- 
ical drafting design engineers with 
eight to ten years of mechanical de- 
sign experience. Our work involves 
the production of small, intricate me- 
chanical and electrical mechanisms. 


This is a splendid opening for men 
and women who are able to make neat, 
accurate parts drawings with complete 
specifications, assembly drawings and 
layouts, who will assume responsibil- 
ity, and who have knowledge of gen 
eral standard shop and field practices. 
Cedar Rapids is a human, wholesome 
city of about 65.000. People enjoy 
living here. And people enjoy working, 
without being distracted by weather 
variations, in the modern controlled 
conditions Collins plant. 


If you feel that you could fit hap- 
pily and capably into this organization, 
write us fully. Tell us about your edu- 
cation, experience, age, desired com- 
pensation and draft status. W.M.C. 
regulations, of course, must apply. 


Address E. H. Reinschmidt, 
Superintendent of Design, 
Collins Radio Company, 
Cedar Rapids, lowa. 








PROFESSIONAL 
SERVICES 











ASSOCIATED ELECTRONICS 
CORPORATION CONSULTING 


ENGINEERS 

Complete Engineering Service for al! industries 
RESEARCH MANAGEMENT 
DEVELOPMENT PRODUCTION 
DESIGN PUBLICATIONS 
132 Nassau Street, New York, 7, N. Y. 
251 Kearney Street, San Francisco, 8, Cal. 








Atlas Tool & Designing Co. 
CONSULTING and PROCESSING ENGINEERS 
Staff of 300 skilled engineers, designers of tools, 


products, special automatic machinery, complete 
production lines. 








Castor & Kensington Aves., Philadelphia 24, Pa. 














JOSEPH STILES BEGGS 
PROFESSIONAL ENGINEER 
Consultant in 
Optical and Mechanical Design 
Box 161, Ferguson Station 
St. Louis 21, Mo 








THE FRANCIS COMPANY 


ENGINEERING CONSULTATION AND SERVICE 
Mechanical design, development and engineering 
Product design, creation and development. 
Plant layout and engineering. 
Production process machinery. 

Design, layout, and detail. 

Wire or write 
$47 S. Dearborn 8t., Chicago 4, Ill. 

Telephone HARrison 4221 








PAUL E. GERST & CO. 


Consulting Engineers 
SPECIALISTS IN 
ELECTRICAL PRODUCT DESIGN 
El. Machinery, Apparatus & Applications 
El. Appliances, Hi-Frequency Apparatus 
Electronics, Radio Communication 
205 W. Wacker Dr. Chicago 6, Il 








Industrial Design Company 


Consultants & Designers 
Creative Styling 
Product Design Machine Design 
General Drafting 
P. O. Box No. 1732 Phila. 5, Pa. 








Lancaster, Allwine & Rommel 


PATENTS & TRADB MARKS 
Interesting booklet concerning Inventions, Patents, 
Trade-Marks and Copyright, together with Sched- 
ule of Government and Attorney's Fees, sent 
without obligation Simply ask for ‘‘booklet and 
schedule.’’ 

Established 1915 
Suite 461, 815—15th St., N.W., Washington 5, D.C 








H. G. MUELLER 


— Engineers. — 
PRODUCT DESIGN 

New Ideas and 
Developments in 

Mechanical Engineering 

30 YEARS’ EXPERIENCE 
With Leading Products 
649 Hilltop Road. Erie, Pa 
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SPENCE - RIGOLO 


DESIGNERS 
SPECIALIZING IN 
PRODUCT STYLING 

677 Fifth Ave New York 22, N.. ¥ 
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Steel Tubes form an extension 
arm for a radial drill used in 
the drilling of large metal 
sheets — a steady support for 
precision machining. 


HERE’S plenty of “muscle” in Globe Steel 

to unheard-of tricks with mechanical tubit 
unusual application has been possible because 
structural strength. It works out like this: 
engineers have a problem. They submit it 


engineers and technicians work in close coope 


design engineers — study requirements, and 
exactly the kind of tubing you need for even t 
application. That’s part of Globe service. It’s 


tube problem, 


Write — we'll gladly send you complete i 
GLOBE STEEL TUBES CO., Milwaukee « 





® Pressure Tubes 


* Condenser & Heat 
Exchanger Tubes 


* Seamless Stainless 
Steel Tubes 


* Mecha: 


* Glowel 
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* Globei: 
Seamle 
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